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12 HAIRBREADTHS - 1 POPPY SEED 
4 POPPY SEEDS - 1 BARLEYCORN 
3 BARLEYCORNS (End to End)=1 inch 


(UNITS OF MEASUREMENT : USED IN 15th AND 16th CENTURY ENGLAND) 


Down through the years, men have sought for greater accuracy, and with the coming of 
industrialism their efforts were intensified 


Whether it is in Engineers Tools, High Speed Steels and Alloy Tool Steels, or anything 
else in steel, precision comes first at Balfours. 


The most modern developments in steel processing rapidly become part of the familiar 
scene in Capital Steel Works. 


STEEL AND TOOLS FOR THE WORLD 


ARTHUR BALFOUR 


ARTHUR BALFOUR & CO. LTD. - CAPITAL STEEL WORKS - SHEFFIELD ENGLAND 
ASSOCIATED COMPANY : THE EAGLE & GLOBE STEEL CO. LTD. 











If you require pressings consult Ward 
(Metal Details) Ltd. We are specialists 
in the manufacture of all types of small 
and medium pressings of any shape, size 
and thickness, in steel, tinplate, copper 
etc. from which complete assemblies can 


be fabricated by welding, soldering or 
brazing. 
\Ilustrated here are some examples of 
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NICKEL ALLOY STEELS 


ensure reliability 
in bolted constructions 
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I TYPICAL MECHANICAL PROPERTIES OF: So NJ ( [ i 


eee . : ’ nickel-chromium steel are as follows: 
For high tensile steel bolts needed in locations where f : 


stress is a factor, designers specify nickel alloy steels, 
and quite usually the nickel-chromium alloy steel 
En III, the properties of which are quoted below. 





Yield Maximum | Elongation} Izod 


Size HEAT TREATMENT Point t.s.i. |Stresst.s.i.| percent | ft. Ib. 





En III nickel-chromium steel is specified for connecting 








rod bolts by leading manufacturers of passenger cars, 33” sq. | Oil quenched 630 C 36.8 50.9 26 75 
buses and tractors. The design of these bolts is highly 24” dia. Tempered 600 C 47.4 55.6 22 75 
14” dia. 50.8 59.2 21.5 59° 


individual as will be seen from the illustration which 
shows three examples from the current production of 
Acton Bolt Co. Ltd., Acton, W.4, who supply leading = By utilising the better properties obtainable in more highly-alloyed nickel 
British and American companies in the automotive steels, dimensions can be reduced, lighter constructions produced, distortion 























. trade, through heat treatment minimised and reliability and economy achieved. 
In this competitive business, the basic aim is to 

. provide the high tensile properties required at the 

} lowest cost. This aim is achieved by cold heading, 
thread rolling and the use of nickel-chromium steel. 
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Send for ‘The Mechanical Properties of Nickel Alloy Steels’ > 


vn MOND NICKEL 


(MIS j & 
» The Mond Nickel Company Limited - Thames House * Millbank - London SW1 
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kept abreast of the changing needs of industry. The DP 60 | | tics 
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During the last 60 years, Wakefield lubricators have | the E 








represents the experience of these years. It isan | Weldit 
instrument of precision for feeding oil against pressures | The D 


up to 1000 p.s.i. It can be operated by the plant it | NeW 





























lubricates on reciprocating or rotating drive. The flow Ura 
ey Dam 
of oil is automatically controlled by the ‘start-up Da P 
and cut-off" of the machine. Efficient lubrication is duc 
combined with economy in oil consumption, Availe 
c 
ADVANTAGES OF THE DP 60 ,.° 
Britis} 
Welded steel construction gives strength with low Addit 
“ eight ratio. New | 
Each feed can be regulated independently e 
Complete pump unit can be removed and replaced Resull 
in One assembly. Soluti 
Patented quick release cap minimises oil 
contamination. —— 
Up to 32 feeds can be fitted ee 
Large oil reservoir ensures long working periods _ 
between topping-up times 
Built-in perspex oi! gauge on the oil reservoir 
! 
} 
, 
INDUSTRIAL LUBRICATORS —_ | 
f PLEASE SEND ME A COMPLIMENTARY COPY OF | 
THE DP 60 BOOKLET | 
Ask for our DP 60 booklet. Send us the coupon D Fo: Dens, PD WakekettMick Datuntsial Othe Lad | " 
. Castrol House, Marylet Road, ,N.W.I se 
and we shall be pleased to mail you a copy ' ee ey ee : 
1 NAME | 
x : ae, — . ‘ ; 1 
with full DP 60 details — by return of post. ADDRESS ; 
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Important news from Pitman! 
a GIANT new reference work 


ENCYCLOPEDIC DICTIONARY 
OF ELECTRONICS AND 
NUCLEAR ENGINEERING 


By Robert I. Sarbacher 


The first and only encyclopedic dictionary to include all terms, 
equipments, elements, components and systems. The outcome 
of twelve years’ meticulous research, it forms a massive, 
inexhaustible compilation of the latest scientific information 
in these rapidiy changing and expanding subjects. To anyone 
wishing to keep up to date in the fields of electronics and 
nuclear engineering, this is an essential work. Price €8 net. 


EASY PAYMENT PLAN 


The Modern Book Co., 19-23 Praed Street, London, W.2, has 
arranged a special instalment plan covering payment for the 
book over one year. Write to them today for a special 
Order Form. 





* Over 1,400 pages. 

*% Over 14,000 entries. 

* Over 1,400 illustrations. 
* Over one million words. 











A DIGEST OF ELEMENTARY CHEMICAL 
THERMODYNAMICS 
By D. Shireby, A.R.1.C. 


This book provides an elementary account of chemical thermody- 
namics suitable for students in the earlier years of technical college 
and university courses and in the sixth forms of grammar schools. 
The mathematics involved are fairly easy and the text includes 
many worked examples. Price 20/- net. 


FLUID PRESSURE MECHANISMS 
By H. G. Conway, M.A., M.1I.Mech.E., etc. 
Second Edition. 


This book deals with hydraulic and pneumatic machinery. It is not 
concerned with detailed design or constructional features, but with 
the essential principle of the various devices, how they work and 
how they differ from each other. The various devices have been 
classified, and nomenclature standardized. An extremely useful 
work for all engineers. Price 32/6 net. 


PRINCIPLES OF ELECTRICITY AND 
MAGNETISM 

By Y. Rocard, translated by G. F. Herrenden- 
Harker 

Here is the first English translation of this classic French work. 
Coming from a country where teaching is regarded as an art, it is 
based on a course given by Professor Rocard at the Sorbonne and 
covers the groundwork of the subject with exceptional clarity. 
Price 70/- net. 











PITMAN 








From all booksellers 


Parker St., Kingsway, London, WC2 
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According to a short report in Materials in 
Design Engineering for January 1960, a new 
heat-treating process, developed by the Research 
Development Corporation of America, has 
already been found to increase the yield strength 
of a considerable number of high-strength 
materials by as much as 35%, without, however, 
sacrificing ductility. It is also stated that the 
new process, details of which are not as yet 
available, pending patent clarification, results 
in a reduction of residual stresses, increased 
resistance to crack propagation, reduced 
notch sensitivity, reproducibility of structure 
and properties, and the elimination of size 
effect, grain growth in martensitic alloys, and 
composition sensitivity. Distortion after heat 
treatment is claimed to be held to between 0-0002 
and 0-0003 in. per inch. 


* * 


As indicated in a report in Maschinen und 
Elektrotechnik (No. 2, 1960), an Austrian firm 
has succeeded in producing lead of exceptional 
purity for shielding nuclear reactors. The 
material has a total impurity content of only 
0-0005°%, i.e., twenty times better than that 
required by specifications, and parts weighing up 
to 10 tons have already been cast and have been 
found to be free from voids and inclusions. 


* * * 


According to a brief report in Electronics 
(January 8, 1960), the U.S. Army Signal Corps 
Research and Development Division has con- 
structed a gallium phosphide diode which ‘s 
capable of withstanding temperatures that are 
seven times higher than those of silicon and 
germanium. Switching devices of this material, 
which resembles yellow ground-glass, have also 
been designed. Its ability to operate under 
conditions of extremely high temperature may 
well make it suitable for use in electronic com- 
ponents for missiles, satellites, and space probes. 


* * * 


As described in Liteinoye Proizvodstvo for 
February 1960, a study has recently been carried 
out in Russia to investigate the causes of inverse- 
chilling in cast-iron piston rings. In tests on a 
number of piston rings made of a cast iron 
containing from 3-7 to 3-9% C, 2-6 to 3-04% Si, 
0-6 to 0:9% Mn, 0:45 to 0-6 % P, and up to 0:2 % 
Cr and 0-1% S, it was found that one of the 
major factors influencing inverse-chilling was the 
silicon content of the.castings. Thus, with a 
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When you can get all your requirements—including ** specials *"—from one single source, 

you know you have a service which doubly commends itself; being both comprehensive and 
simple. This is why more and more buyers are cutting out unnecessary chasing, 

Office routine and costs, by obtaining all their tools from Hallmac—they realise this is the 
ONE /00°,, efficient supply source for their tool needs. Hallmac’s immense and comprehensive 
stock of Engineer’s Small Tools, Macrome Treated Tools and Hand and Power Tools 

is backed by a distribution and service network that covers the whole country. 

You can benefit from the new efficiency this service brings. To prove this, may we send you 
the latest 44 page Hallmac Stock List, now recognised as the foremost of its kind? 


lVoftice & Depot: P.O. Box No. 39, Macrome Road, Wolverhampton. Te/ephone 52001 (9 lines) 


st. Mary ANCHESTER - Transport House, | The Crescent, GLASGOW: Central Chambers, 11 Bothwell Street, C.2. 
ford, Lanes. Telephone Pendleton 3656. Telephone CENtral 5066. 


OR D TOOL DIVISION OF THE BREN MANUFACTURING COMPANY 
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silicon content between 2-88 and 3-04°%, there 
was a substantial increase in inverse-chilling, 
whereas it was comparatively rare when the 
silicon content was reduced to between 2-60 
and 2:66%. The harmful effects of increased 
silicon content on the properties of the castings 
are explained by the fact that silicon segregates 
during the final stage of solidification, leading to 
the formation of ledeburitic crystals, lending a 
hypereutectoid structure to the casting, and 
retarding the dissolution of carbon in the iron. 
It was also found that, apart from silicon content, 
other factors, such as segregation of phosphorus, 
speed of crystallization, and the presence of 
active centres of graphitization, also tended to 
contribute to inverse-chilling in the castings. 





* * * 


According to the results of research in the 
Ukraine, published in a brief report in Product 
Engineering (January 18, 1960), high-temperature 
thermocouples made of semiconductor-type mater- 
ials are yielding promising results. Such com- 
binations as molybdenum disilicide and boron 
carbide have already been tested, and thermal 
e.m.f.’s in the range of 40 »pV/°F have been 
obtained, i.e., four times higher than those of 
platinum/platinum-rhodium thermocouples. In 
one design, the molybdenum disilicide forms the 
outer shell, the core being boron carbide, the 
two materials being welded at one end to forma 
rounded tip. At present under development for 
still higher temperature ranges is a titanium 
carbide/boron carbide thermocouple, which is 
expected to prove suitable for use up to 2300°F 
in non-oxidizing media. 


* * * 


A recent article in the Yugoslav journal 
Elektrotehniski Vestnik (No. 7-8, 1959), is con- 
cerned with the heating-coil efficiency in high- 
frequency induction heaters. It is pointed out 
that the part to be heated itself exercises an effect 
on the heating coil, so that its quality, i.e., the 
ratio of reactive and active impedance compon- 
ents, diminishes, and this relative decrease is 
used as the basis for measuring efficiency, as 
described in the article. The influences of the 
three main parameters on the efficiency of the 
heating coil are also presented, these parameters 
being the quality of the heating coil under no- 
load conditions, the coupling factor between the 
coil and the component to te heated, and the 
physical constant of the component. The 
article includes the results of measurements 
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Factory 
Fire Protection 


In 1960 it is evident that the Government and, 
in fact, all responsible authorities, are intend- 
ing to take strong action to ensure the provision 
and maintenance of adequate fire protection 
in all business and factory premises—necessit- 
ating the installation of Fire Safety Equipment 
of an accepted and approved standard. This 
will undoubtedly affect all industrial concerns 
and we invite those who may be in doubt 
about their fire protection to consult us on 
their problems. Within the wide range of 
“PYRENE” Fire-fighting and Fire-detecting 
Equipment there are appliances to meet every 
present-day fire risk; therefore we are in a 
position to offer impartial advice. 


Furthermore, we have for many years oper- 
ated a nation-wide Maintenance Service which 
provides regular inspection and certification 
of all fire extinguishers on subscribers’ pre- 


mises. 


Yet another “PYRENE” Fire Protection 


mode 
inter 


these 





Service, widely adopted by both large and 
small organizations, is our Hire-Maintenance 
Plan that covers the installation of the correct 
numbers and types of fire extinguishers—and 
their maintenance thereafter in efficient condi- 
tion-——for a moderate annual fee 
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FIRE 
PROTECTION 





Whatever your fire problems, 
be sure to consult us for free and impartial 
advice, entirely without obligation. 


THE PYRENE COMPANY LTD 


(Dept. ED3), 9 Grosvenor Gardens, London, 
S.W.1. Telephone: VICtoria 3401 


Head Office and Works: BRENTFORD, MIDDLESEX 
Canadian Plant: tORONTO. Australian Plant; MELBOURNE 
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Our range of industrial 
proposition for many types of industrial equipment 


engines are a 


... compressors, cranes, pumps, contracting equipment, 
earth borers, generators, railcars, welding plant, works 
trucks, Simple 
modern flow-line production methods and common 


tractors and conversions. design, 


these high efficiency engines. And remember, every 
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Wherever you are, whatever your problem, 
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MOTOR COMPANY LIMITED -: ENGLAND 
are at your service 


For further details of our 


INDUSTRIAL 
ENGINES 


and the equipment they power, 
send the coupon to your nearest Ford Dealer 
or direct to 
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interchangeable parts contribute to the low cost of 
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« 


Service Organisation. Take your choice from a wide 
power range... Diesel 20 to 86 b.h.p. and Petrol 11 
to 87 b.h.p. (12-hr. rating). 


DIESEL ECONOMY—have you considered the replace- 
ment of existing power units in your equipment and 
trucks with the famous 4D Diesel engine? You'll have 
the unique advantages of economy, long-life and low 
. plus the best service in the World! 


Please send me technical brochures of your *PETROIL 

DIESEL Industrial Engines. The maximum B.H.P. required 
Si ieesiciccacisud Meoassice Mevenia r.p.M. Also, please send details 
of the following equipment powered by your engines 


running costs . 








. Telephone No. ...... -.- 


* Delete where not applicable G51°24:3 











FORD MOTOR COMPANY LTD - PARTS DIVISION (G51) - AVELEY DEPOT - SOUTH OCKENDON - ROMFORD - ESSEX - ENGLAND 
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made for typical examples of cylindrical parts of 
various materials in a single-layer heating coil 
and shows how difficulties originate in heating 
both good conductors and poor conductors. 


* * * 


A new germanium transistor, operating in the 
low microwave frequency region, and a very-wide- 
band amplifier employing this transistor, have 
been developed by the Bell Telephone Labor- 
atories, of New York. To achieve high-frequency 
operation of this order, the dimensions of the 
transistor have been reduced to such an extent 
that the area of the active region is less than the 
cross-section of a human hair. Essentially, the 
device is a diffused-base, alloyed-emitter, p-n-p 
mesa transistor, designed for application as an 
oscillator at 3 kMc, or as an amplifier at | kMc 
and below, the mesa being only 0-0018 in. long 
and 0-0015 in. wide. The amplifier is said to have 
shown excellent stability, and the noise figure 
measured at 200 Mc is 5-5 dB with the feedback 
loops open. 


With the current tendency towards sub- 
miniature components, particularly for use in 
such applications as transistorized circuits in 
missiles, computers, and electronic systems, it is 
interesting to note that what is believed to be 
the smallest mass-produced incandescent lamp 
in the world has been developed for such applica- 
tions by the Sylvania Lighting Products Division 
of Sylvania Electric Products, Inc., of New 
York. The new lamp, designated the ** Mite-T- 
Lite’’, is stated to be tiny enough to pass 
through the eye of a darning-needle. 


* * * 


Developed by the Shell Chemical Corpor- 
ation, of New York, and the Patterson-Sargent 
Co., of Cleveland, Ohio, a new amine-cured 
epoxy-resin coating is said to be exceptionally 
resistant to the effects of nuclear radiation, so 
much so that it will not fail even after prolonged 
exposure to high-intensity gamma _ radiation. 
The coating, which was specially developed to 
prevent the accidental leakage through concrete 
retaining walls of any water which might be con- 
taminated by an accidental release of radio- 
activity, requires a curing agent to harden the 
resin. The same basic resin is used for the 
primer coat, for a second mastic coat (in which 
glass cloth is embedded), and for the finish 
coating. 


8 
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Possibly not, but it was the 
original ‘No mans land ' just the 
same and occupied a piece of 
ground lying north of Texas, east 
of New Mexico, and south of 
Colorado and Kansas. 


‘s this the Nomans-land 
you remember...? 


Before 1890 it lay outside the 
jurisdiction of the United States 
and became a home for outlaws 
and gunmen until after that date 
it was brought into the newly 
formed State of Oklahoma. 


Balfours have been in the front line for modern developments in 
Engineers’ Tools, High Speed Steels and Alloy Tool Steels for far 


longer than that. 


Their products go out to 


There is no ‘No-mans-land’ for 


anywhere and _ everywhere. 


, 
Balfours. 


STEEL & TOOLS FOR THE WORLD. 


ARTHUR BALFOUR 


HUR BALFOUR & CO. LTD., CAPITAL STEEL WORKS, 





SHEFFIELD, ENGLAND 
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CONTRACTS 


Humphreys & Glasgow Limited, in association with 
Petrocarbon Developments Limited, are to provide for 
the chemical industry of the German Democratic Re- 
public an ethylene plant with a capacity of 40,000 tons 
per year. The order for the design and detailed engineer- 
ing of the first phase of the project was signed in London 
last month by representatives of the East German Foreign 
Trade Enterprise DIA-Chemieausriistungen and_ the 
British companies, and work will commence at once. 
The first phase is due for completion in December 1962. 
This is the first time that British companies have obtained 
a contract for a complete chemical plant for Eastern 
Germany, whose chemical industry ranks second, 
amongst the Eastern countries, only to that of the Soviet 
Union. The contract is part of the vast expansion pro- 
gramme of this industry and is one of the first results of 
the recently signed 1960 amendment to the 1959 trade 
agreement between the Federation of British Industries 
and the Chamber of Foreign Trade of the German 
Democratic Republic. 


* * * 


The Head Wrightson Machine Co. Ltd., a subsidiary 
of Head Wrightson & Co. Ltd., announce that the Steel 
Company of Wales Ltd. have placed an order with them 
for the supply of a high-speed cut-up line for their Abbey 
Works, valued at about £233,000. This line is one of the 
items in the new development programme designed to 
increase the output of steel sheets, and follows a previous 
order (for a similar cut-up line) recently completed for 
the same company. This line will take coils of cold- 
rolled strip weighing up to 56,000 Ib and will convert 
them into sheets of different lengths, cutting to length 
being carried out at speeds of up to 700 fpm. After 
cutting up, the sheets will be automatically sorted and 
piled into packs of up to 40,000 Ib in weight. 


* * * 


An order valued at more than £200,000 has been 
received by A.E.I. Heavy Plant Division from the Tin- 
plate Division of the Steel Company of Wales for 
germanium rectifiers for a third tinning line at the com- 
pany’s Trostre Works, Llanelly. The equipment, which 
will consist of five large groups of rectifiers, will be used 
for the cleaning, pickling, tinning, and chemical treat- 
ment cf strip in a range of widths from 27 to 38 in., and 
thicknesses from 0-006 to 0-015 in. The total capacity of 
the installation will be approximately 4000 kW, and the 
aggregate current more than 200 000 A at up to 24 V. 


* a * 


A contract worth more than £100,000 has been placed 
by British Railways Western Region with the Brush 
Electrical Engineering Co. Ltd., a member of the Hawker 
Siddeley Group. for the electrification of the Severn 
Tunnel pumping station at Sudbrook, near Chepstow, 
Monmouthshire. In the interests of engineering historical 
interest, the new modernization plan makes special 
provision for the preservation and display of the more 
outstanding items of the old plant. The equipment to be 
supplied includes a high-tension sub-station containing 
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A typical LIGHT- 
HOUSE Flat Bastard 
10” file under test 
(The Sheffield 
Testing Works 
Ltd. Report No 
1827, 3rd July,| 
1959) filed 50°, | 
more material 
than a file of the 
standard re- 
quired for 
Government 
departments. } 
The saving in 
labour charges are ob- 
viously considerable. For 
example, to file 11” of test material, 

charging labour at 5/- per hour, a LIGHT- 
HOUSE file will save enough money to buy 
one dozen similar files (when compared with 
a file which only complies with the standard 
specification). ) 





LIGHTHOUSE 


BRAND 


THE FILES WITH MORE a 


Manufactured by: 


JOHN BAKER & SONS LIMITED 


Monmouth Works, Malinda Street, Sheffield. 


Telephone: Sheffield 28916. 
Telegrams: Lighthouse, Sheffield 3. 
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SPEED PRODUCTION AT 
INTERNATIONAL HARVESTER 


With hydraulic feed and sliding head, these 
are the machines to slash costs where multi- 








3 HT- 
ade drilling on batch production is involved. At 
- test International Harvester Co. (Gt. Britain) Ltd., 
field Doncaster, for instance, six 33/64 in. and four 
orks 13/32 in. diameter holes are drilled in hubs for 
rs baling machines at the rate of fifty-five hubs per 
vy} hour. 

50 
erial| These machines can be supplied with circu- 
of the lar or rectangular head ith twel 
~~ gular heads, with up to twelve 
for adjustable spindles with a capacity, according 
ment to size of machine, for drilling holes from 3 in. 
ents.) to 1} in. diameter. Machines with fewer 
g : spindles naturally have a greater capacity. 
» ob- 
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erial, Ask for complete details and production 
sHT- data on your own work. 
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JAMES ARCHDALE & CO. LTD 
LEDSAM ST. BIRMINGHAM, 16. 


Telephone: EDGbaston 2276 


TED 


field. 


Works: 
BLACKPOLE WORKS - WORCESTER 
Telephone No. Worcester 2708! (6 Lines) 


A Member of the Staveley Coal & Iron Co. Ltd., Group 


Sole Agents: ALFRED HERBERT LTD., COVENTRY 
Telephone No. 89221 
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CONTRACTS 


a 23-panel, 3-3-kV, 75-MVA, type-VBA_ switchboard 
incorporating solenoid-operated circuit-breakers. A 
17-panel control board will provide overall operational 
supervision of the pumps, fans, auxiliary transformers, 
and alternators. The contract also contains a require- 
ment for a special lighting and heating system and a 
comprehensive cabling arrangement. 

Although power for this installation will normally be 
taken from the public supply, two diesel generating sets 
will also be installed as stand-by plant for emergency 
uses. These sets will be equipped for automatic starting, 
with both remote and local indication, and each set will 
be capable of accepting full load within 15 sec. The 
generating sets will comprise a type-JVSS_ 16-cylinder, 
vee-form, totally enclosed, four-stroke, pressure-charged 
and intercooled diesel engine manufactured by Mirrlees, 
Bickerton & Day Ltd., who are also members of the 
Hawker Siddeley Group. Each engine will develop 1881 
bhp at 750 rpm and will drive a 3-3-kV, 1345-kW, 
50-cps Brush alternator. All auxiliaries necessary for the 
complete station, including air compressors, overhead 
crane, bulk fuel storage, and transfer equipment, are 
covered by the contract. 


* * * 


Ashmore, Benson Pease & Co. Ltd. (a member of the 
Power-Gas Group), Stockton-on-Tees, have recently 
received orders from Petroleos Mexicanos, through the 
Fluor Engineering & Construction Co., for fabricated 
refinery equipment of a value exceeding £250,000. The 
equipment, which is for the Minatitlan refinery, near 
Vera Cruz, Mexico, includes over seventy heat ex- 
changers and two large vessels, each of 12 ft diameter and 
214 ft length. 


* * * 


The Brightside Foundry and Engineering Cc. Ltd., of 
Sheffield, has received an order from The Brymbo Steel 
Works Ltd. (a G.K.N. subsidiary) to manufacture and 
instal as main contractors a 32-in. blooming mill. The 
mill is required in connection with the second develop- 
ment scheme at Brymbo Steel Works, providing for a 
rolling capacity of up to 250,000 ingot tons a year and 
involving capital expenditure of over £2,000,000. This 
balances the steel-producing capacity installed under the 
first development scheme. The English Electric Co. Ltd. 
are to supply the electrical equipment for the mill. 


” * * 


A contract for the design and provision of the most 
advanced irradiated fuel element cave laboratory in the 
world with a capital value approaching £1,000,000 has 
been awarded to FE. G. Irwin and Partners Ltd., con- 
sulting engineers, of London, by the U.K. Atomic 
Energy Authority. The laboratory is being installed in 
the blower houses of No. 2 reactor of the Windscale 
works, Cumberland, which closed down as a safety 
measure after the incident in 1957. The laboratory is 
designed to handle several thousand fuel elements a year 
from the nuclear power stations, as well as from experi- 
mental reactors. 
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worm drive 
hydraulic pump 


incorporating many interesting feature} 


btvans 


This pump is specifically designed as a mining hydraulic 
pump and incorporates many features based on 
our long experience of mining duties. In particular 
we would mention— 


@ COMPACT DESIGN OF MINIMUM 
DIMENSIONS 


@ ALL STEEL CONSTRUCTION 

@ LOW PLUNGER SPEEDS 
@ MINIMUM WEIGHT FOR EASE OF 
HANDLING 

@ EASE OF OPERATION 
@ MINIMUM MAINTENANCE 

@ EASE OF DISMANTLING 


The unit is suitable 
for operation with water, water soluble oil mixture 
and hydraulic oil. 


Write for literature. 


Joseph Evans | 


JOSEPH EVANS & SONS (WOLVERHAMPTON) LTD. 
Works: Culwell Works, Wolverhampton, England. 
Tel: 27431 (5 lines) 

London Offices: Pulsometer House, 20/26 Lamb's Conduit | 
Street, London, W.C.1. Tel: HOLborn 1402 
Branch Offices at Glasgow, Manchester, Birmingham, cori. | 
Newcastle, Derby. 
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PERSONAL 


Mr. T. Haas, Dipl. Ing., A.M.I.Mech.E., A.F.R.Ae.S., 
has been appointed Head of the recently created Desing 
Advisory Service of the British Welding Research 
Association, of Abington Hall, Cambridge. 


* - * 


Following the decision to re-organize their executive 
management, Mr. E. J. Boag, previously works manager 
of the Phosphor Bronze Company Limited, has now been 
appointed director and general manager of C. & L. Hill 
Ltd. and its subsidiaries. Mr. W. A. Bannister becomes 
sales director, and Mr. L. E. Morris continues as works 
director. 


* * * 


It is announced by Rubery, Owen & Co. Ltd., of 
Darlaston, South Staffs., that a new department in the 
Motor Division of this company has been formed. This 
department will be called the Trailer Equipment Depart- 
ment and will be under the joint management of Mr. J. T. 
Pierce and Mr. E. Pike. 


* * * 


Following the recent death of Mr. J. Kenyon, M.Sc., 
chief electrical engineer of Keith Blackman Limited, 
Mr. H. W. Wright, A.M.I.E.E., has been appointed head 
of the electrical department at the head office and works 
at Tottenham, London, N.17. 


- * * 


Associated Electrical Industries Ltd. announce that 
Mr. L. C. Richards, until recently chief engineer of their 
Transformer Division in Manchester, has become 
chief engineer to Heavy Electricals Ltd., India, which is 
the Indian-Government company building the important 
heavy eleetrical-plant manufacturing centre in Bhopal. 


* * * 


Mr. J. Samuels, who, as a member of the board of 
Winston Electronics, Ltd., of Shepperton, Middlesex, 
has been purchasing director for several years, has now 
been appointed works director in charge of production. 


* - ” 


Mr. F. N. Yates has been appointed commercial 
manager of Seton Creaghe Engineering Ltd., of Park 
Royal, London, N.W.10, and will be responsible for the 
marketing of special equipment developed by the com- 
pany for use in a wide range of applications, including 
nuclear, electronic, and chemical plant. 


7 a + 


Jt is announced that Mr. P. Wrightson, O.B.E., 
managing director of Head Wrightson & Co. Ltd. since 
1955, has been appointed vice-chairman and managing 
director 


* * * 
The F’AG Bearing Company Limited, of Wolver- 


hampton, the U.K. sales organization of Kugelfischer 
George Schafer & Co., of Schweinfurt, Germany, an- 
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It’s worth looking into 


HILGER PRODUCTION 
PROJECTORS 


to see increased 
efficiency and a saving of time in the 
GAUGE-CONTROL ROOM 
DETAIL INSPECTION DEPARTMENT 
TOOLROOM MACHINE SHOP 


Rapid routine inspection. Checking form tools and 
gauges, gear hobs, worm hobs, thread milling hobs, 
and hand filing against templets. 


Write for details of our complete range of projectors. 


The versatile 
UNIVERSAL MEASURING PROJECTOR 





This valuable multi-purpose projector will check 
gauges, tools and hobs throughout your inspection and 
gauge-control departments and will save time and 
manpower. It takes all kinds of objects up to 14 inches 
long and 8 inches in diameter, and weighing up to 60 
pounds. It can be supplied with micrometer or glass 
scales. The projection screen has a usable diameter of 
20 inches; a circular protractor enables readings to be 
taken to | minute of arc. 


The inexpensive CHEKKER PROJECTOR 


Room can easily be 
found for this little 
instrument. Built with 
Hilger precision for 
high accuracy and 
maximum utility im 
the workshop and 
the inspection 
department, it can be 
mounted vertically or 
horizontally. 


HILGER & WATTS LTD 
98 St Pancras Way London NWI 
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6 facts 


1 GKN ‘SR’ Bolts can be used anywhere on any 
engineering job because they are made to the close 
tolerances laid down in BS.1083 or BS.1768. 


2 They are up to 50°, cheaper than other Precision Bolts. 
3 They are made on the most up-to-date plant in 


Europe, by methods which ensure perfect grain-flow 
in heads and threads, and no stress lines. 


HIGH TENSILE BOLTS 


4 From raw material to finished Bolt, they are 
subject to the strictest Quality Control. 


5 Because of their 45 Tons Minimum Ultimate 
Tensile Strength, and 34 Tons Yield Stress, smaller 
*R’ Bolts can be used, and designers can therefore 


reduce the size and weight of their components. 


6 The bolts are packed in strong cartons, are of good 
appearance and look well in your job. 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD., 
BOLT & NUT DIVISION: ATLAS WORKS, DARLASTON, S, STAFFS 


Telephone: James Bridge 3100 (10 lines) Telex: 33-228 
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PERSONAL 


nounce the appointment of Mr. J. W. H. Nicholson as 
advertising and publicity manager. The company has also 
opened a further branch at 69 Temple Street, Wolver- 
hampton (Tel: Wolverhampton 20386) and another new 
branch office at 86 Bristol Street, Birmingham 5 (Tel 
MIDland 9209). The Birmingham branch will be under 
the management of E. B. Steer, and the Wolverhampton 
branch under the management of Mr. V. Sedgeley. 


* * * 


Mr. J. Mackenzie-Mair has been appointed to the 
board of Steel, Peech and Tozer, a branch of the United 
Steel Companies Limited, and assumes the title of 
director and commercial manager. Mr. W. T. Vizer 
Harmer remains a full-time director of Steel, Peech 
and Tozer 


Itis announced that Mr. W. Padley, C.M.G., O.B.E., 
has been appointed to the board of Metal Industries 
Limited. Mr. Padley will relinquish his position as 
managing director of Brookhirst Igranic, the electrical 
subsidiary of Metal Industries Limited, and will be 
succeeded in this capacity by Mr. A. B. Vickery, O.B.E. 
Also, following the acquisition by Metal Industries 
Limited of Lancashire Dynamo Holdings Limited, Sir 
Charles Westlake (chairman) and Mr. John Black 
(deputy chairman) of Metal Industries have been ap- 
pointed chairman and deputy chairman respectively of 


Lancashire Dynamo Holdings, from which company 
Lt. Col. G. S. Marston has resigned as chairman, manag- 
ng director, and director. The Earl of Halsbury remains 
vice-chairman of Lancashire Dynamo Holdings. 


Mr. E. G. Wakeling, general manager of Advance 
omponents Limited, of Ilford, Essex, has been elected 


a director of the company 


Company Limited, of Ilford, Essex, 
Brigadier J. D. Haigh, O.B.E., M.A., 
eCNn appointed divisional manager of their 


tors Division, Swindon 


y the Rockwell Machine Tool Co 
N.W.2, that Mr. H. P. Potts has 


i OMpany 
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regret that we announce the death 
4th, 1960 of Mr. Herbert John Stone, M.¢ 
Or an cneral manager of British 
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Anew Grommet development 





THE DOUBLE SEALING 
EMPIRE RUBBER GROMMET 
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PAT. APP. No. 5255/59 





This newly developed self-conforming grommet, in a variety of sizes and be weather-, water- and 
because it is immediately self-locking against the dust-proof at a variety of angles to the cable or rod. 
elements, is the solution to many of an engineer’s 


sealing problems. Because of its capacity to conform to many varying 
Any one size will not only accommodate itself to requirements, it enables a workshop stock range 


a variety of mounting plate thicknesses, but of grommets to be reduced to perhaps one tenth ot 
designed for cable or control rod) willtake these — that at present maintained 








THE NEW BLIND GROMMET THE NEW DESIGNED GROMMET 


ECOND 


FREE 
Note how when sprung into position the grommet 
provides a perfect double seal by its own permanent 
pressures. The angled groove also creates a ught 
pressure hold on the metal plate 








\ useful teature of thi 
of the cable entry and the 
entry and a variety of cable 





grommets with angled bor 


y ‘ I ale) 
Now being produced in a range of sizes ENQUIRE 


THESE GROMMETS WILL SOLVE 
YOUR SEALING PROBLEMS L 








EMPIRE RUBBER COMPANY * DUNSTABLE + BEDFORDSHIRE + ENGLAND 
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MARCH, 1960 Volume 21, No. 3 








BUSINESS NOTES 


An agreement has recently been concluded between 
D. Napier & Son Limited, of London, W.3, a member 
of the English Electric Group, and the Sierracin Corpor- 
ation, of Burbank, Cal., U.S.A., whereby Napier has 
been granted the exclusive rights to manufacture, use, 
and sell the ** Sierracote ’* and ** Sierraglo *’ processes in 
the U.K. and in Europe. “ Sierracote ’’ is a transparent, 
conductive coating used for heating aircraft windscreens 
and cockpit canopies when de-icing and demisting are 
required, and will therefore act as a complement to the 
Napier * Spraymat”’ de-icing system, already in use on 
many modern civil and military aircraft. 


* x * 


It is announced that an agreement has been signed 
between Head Wrightson & Co., Ltd., of London, S.W.1, 
and the Belco Division of the Bogue Electric Manufacturing 
Co., of Paterson, N.J., U.S.A., who are well-established 
in the field of water-treatment and trade waste-disposal 
plants. The agreement enables Head Wrightson to 
design, engineer, and build plants of this type throughout 
the world, with the exception of the North American 
continent, and the design and manufacture of this 
equipment will be handled by Head Wrightson Processes 
Ltd., who have moved to 20-24 Old Street, London, 
Be. 


* * * 


In order to achieve a much larger South African 
participation in the production of motor-vehicle com- 
ponents, an agreement has been signed by Rubery, Owen 
& Co. Ltd., of Darlaston, and the Vanderbijl Engineering 
Corporation Ltd. (Vecor), of Vanderbijlpark, South 
Africa, who are the largest comprehensive engineering 
works in the Southern Hemisphere, for the manufacture 
in the Union of South Africa of wheels, axle housings, 
petrol tanks, chassis frames, body pressings, and other 
motor-vehicle components. 


* * * 


It is announced by May & Baker Ltd., of Dagenham, 
Essex, that, from March 21, the address of M & B 
Plastics Ltd., their subsidiary company, has _ been 
changed to 23-25 Eastcastle Street, London, W.1 
(Tel: LANgham 0721). The telegraphic address remains 
the same. 


- * * 


Britain's first large-scale plant for machining beryl- 
lium, recently opened in Coventry, has been built for 
Sir W. G. Armstrong Whitworth Aircraft Ltd., a member 
of the Hawker Siddeley Group, and will produce beryllium 
components for the latest type of nuclear reactors. 


* od * 


A new associated company, Automac Ltd., has been 
formed to take over all the installation, repair, and 
engineering work previously carried out by McKellen 
Automation Ltd. Mr. G. M. P. McKellen, who remains a 
director of the latter company, has been appointed 
managing director of Automac Ltd., the address of which 
is Throstle Grove Works, Great Egerton Street, Stock- 
port, Cheshire. (Tel: STOckport 6767.) McKellen Auto- 
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FUEL 


EFFICIENCY 
& POWER 
FOR INDUSTRY 
EXHIBITION 


27th APRIL—é6th MAY, 1960 


Grand Hall OLYMPIA London} 


The 1960 Fuel Efficiency & Power for Industry 
Exhibition will be the largest display of fuel and 
power-saving equipment ever to be shown. Nearly 
150 exhibitors will demonstrate the widest possible 
range of fuel efficiency and power-saving equipment, 


including the following: \ 


{ 





Every conceivable type of Steam Raising Plant. 
Economisers 

Automatic Control Gear 

Steam Distribution Accessories 

Evaporators 

Instrumentation 

Liquid Fuel and Coal Firing Equipment 

Coal and Ash Handling 

Oil Storage | 
Gas and Electrical Furnaces f 
Refractory and Insulating Materials 

Gas Producers 

High and Medium Pressure Hot Water Boilers 
Industrial Fuels 

Nuclear Power and many other types of equipment 
associated with Efficiency in the generation and 
utilization of Heat and Power. 





This is, therefore, an opportunity for you to see all 
the latest developments and equipment associated 
with Fuel Efficiency & Power for Industry. 

An important series of Technical Conferences will 
take place during the Exhibition in the Conference 
Hall. A programme of Technical Sessions will be 
available at a later date. 


For full details please write to the Organisers: 
PROVINCIAL EXHIBITIONS LTD. 


CITY HALL, DEANSGATE, MANCHESTER, 3 
(In association with F. W. BRIDGES & SONS LTD.) 
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For welding the high-nickel alloys special electrodes have been developed to give the 
best results. Don’t spoil good materials by using the wrong electrode. 
MATERIAL METAL-ARC ELECTRODE MATERIAL METAL-ARC ELECTRODE 
| 
‘at’ Nickel INCOLOY Ds heat-reststing alloy INCO WELD A 
Low Carbon at Nickel ‘131° Nickel NIMONIC 75 heat NICREX 4 or 
Duranickel Age Hardenable Nickel alloy NIMONIC 80A resisting CHROMAC N 
MONEL® corroston-reststing alloy ‘130° MONEL NIMONIC 90 — alloys 
‘kK’ MONEL*® age-hardenable corrosion resisting) ‘134’ K MONEI wes 
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| CORRONEL” < ! corrosion-resisting alloy CORRONEX® B BRIGHTRAY'F | sesistance alloys INCO-WELD®™ A 
, CORRONEL® 220 BRIGHTRAY*H NICREX* 4 
—* INCONEL® oxidation-resisting alloy ‘132? INCONEI BRIGHTRAY*S aaa °N 
INCOLOY*® heat-resisting alloy INCO-WELD ‘A’ m2 coneeanc® a 
e all * Trade mark 
iated 
Full details of welding techniques by all processes are given in our welding handbook, 
. will ‘Welding, Brazing and Soldering of Wiggin Nickel Alloys’. Write tor your copy. 
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BOOKLET convenes 
ers. 
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We have available a 16-mm sound film in colour entitled ‘Welding of Wiggin High-Nickel Alloys’ 
TD.) which is available without charge for showing to engineering secieties, training classes, etc. 
“9 a& 


HENRY WIGGIN & COMPANY LIMITED - WIGGIN STREET : BIRMINGHAM 16 
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at * SEE OUR EXHIBITION—WIGGIN NICKEL ALLOYS in industry—HELD AT 45 PARK LANE, LONDON, W.I. 2Ist-25th MARCH 


EST | MARCH, 1960 Volume 21, No. 3 19 





BUSINESS NOTES 


mation Ltd., who are agents and stockists for a number 
of leading electronic-instrument manufacturers, will 
continue to operate their sales organization from 122 
Seymour Grove, Old Trafford, Manchester 16. 


* *« * 


Representing the first step in their expansion pro- 
gramme, Solus-Schall Limited, specialists in non-destruc- 
tive testing, have moved their sales, administration, and 
accounts departments to new premises (County Building, 
Honeypot Lane, Stanmore, Middlesex. (Tel: WORds- 
worth 4300.)). The service department will, for the time 
being, continue to operate from 15/18 Clipstone Street, 
London, W.1 (Tel: MUSeum 5080), but it is planned 
that the entire organization, including the manufacturing 
sections, will be under the same roof within the next 
month or two. 


Arrangements have recently been concluded between 
the Aget Manufacturing Company, of Adrain, Michigan, 
U.S.A., and Gaston E. Marbaix, Ltd., of London, 
S.W.11, for the latter company to represent in Great 
Britain and Western Europe the American company, 
who produce a range of oil and cutting-fluid mist-, fume- 
or vapour-collecting and condensing drums for use with 
machine tools and other equipment. 


* * x 


It is announced that the Startrite Engineering Co. 
Ltd., Startrite Machine Tool Co. Ltd., and Startrite 
Sales Ltd. have changed their address to Darland Hall, 
Star Mill Lane, Chatham, Kent (Tel: Gillingham 
50151 /2/3). 


With a view to greatly increasing the sale of British- 
designed electronic equipment in America, an agreement 
has recently been concluded between E. M. I. Electronics 
Ltd., of Hayes, Middlesex, and the Fairbanks Whitney 
Corporation, of New York, who will undertake to market 
in the U.S.A. most of the range of electronic equipment 
designed and manufactured by E. M. I. 


* 7 * 


Planned to centralize the assembly of their colloid 
mills and mixers for industrial applications of all kinds, 
extensions to the main offices and laboratories have 
recently been completed by Premier Colloid Mills Ltd., 
of Hersham Trading Estate, Walton-on-Thames, Surrey. 


* * * 


It is announced by EFCO Ltd. and Stein & Atkinson 
Ltd. that they have joined forces in a new company, the 
Foundry & Metallurgical Equipment Co., Ltd., with 
headquarters at Netherby, 161 Queens Road, Weybridge, 
Surrey. This company will design, manufacture, and 
supply an extensive range of foundry equipment, includ- 
ing gas- and oil-fired crucible melting furnaces; gas-, 
electric,- and oil-fired annealing furnaces and ovens 
specifically for foundry use; batch and continuous core 
stoves; core blowers, mould driers, and sand driers; shell- 
moulding and mould-closing machines: and gravity 
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NON -FREEZE 


INDUSTRIAL 
LUBRICANTS 


GREASES, GREASE COMPOUNDS 


and Molybdenum-Disulphide (MoS,) 
Specialities 


NON-MELT 





and this 


Prove for yourself by 


placing a small 


amount in an ordinary refrigerator—or 
hold over a flame. 
Ask for a free sample and mention your 


lubrication problem. 


JET-LUBE LTD. 


PARK LANE, FALLINGS PARK, WOLVERHAMPTON 
TELEPHONE: WOLVERHAMPTON 31295 


London Office: 22, Headfort Place, S.W.1! 








Telephone: BELgravia 61% 





THE ENGINEERS’ DIGEST 


ee 








M 














“py es. 


Be ty 4 


& 


SECOND-DPERATION | 





MAGHINED IN 40 SECONDS 


eo Ba07 | The use of special Mulhead multi-drill heads 
<0 si"o1Aay 


028° | on the Ryder Verticalauto enables drilling. 


Ma 4 











| reaming, countersinking and back-chamfering 
t 
| 


wie operations to be performed in addition t« 





standard boring and facing work 
6-78'| DIA The second operation on this Ford Brake 
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Drum is completed at very high output rates 


on this 12-spindle No. 10 Ryder Verticalauto 


VERTICALAUTO 


Thos. Ryder & Son, Limited, Turner Bridge Works, 
Bolton, England. 

Makers also of single spindle Rydermatics and Piston 
Ring Lathes. 
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BUSINESS NOTES 


die-casting equipment. In addition, they will manu- 
facture and supply, under licence, the EFCO-Diamond 
rotary reactor for desulphurizing iron and steel by a new 
method developed in the U.S.A. by the Diamond Alkali 
Company. The company will also offer complete hot- 
blast cupola plants embodying air heaters of the Escher 
type and with the latest water-jacketed reaction zone. 
The directors of the new company are Mr. D. F. Camp- 
bell (chairman), Mr. C. J. S. Atkinson, Mr. J. A. Monks, 
and Mr. C. H. Williams. The consulting metallurgist is 
Dr. A. G. Robiette. 


x * * 


With a view to expanding their distribution and 
servicing facilities in connection with their portable 
electrie tools, S. N. Bridges & Co. Ltd., of London, 
S.W.11, have opened new premises at 128/129 High 
Street, Bordesley, Birmingham 12, to serve the Midlands 
region. 


* * * 


It is announced that Burton, Griffiths & Co. Ltd., of 
Kitts Green, Birmingham 33, who have held the repre- 
sentation for the Gisholt Machine Company, of Madison, 
U.S.A., for 67 years, covering this company’s range of 
lathes and ** Dynetric ** balancing machines, are now the 
sole concessionaires in the U.K. for Gisholt super- 
finishing machines and ** Fastermatic *’ automatic turret 
lathes. Burton, Griffiths & Co. Ltd. have also been 
appointed sole agents in the U.K. for the Gisholt Machine 
Company (G.B.) Ltd., for the range of machines to be 
manufactured for them by the Lang-Gisholt Machine 
Company Ltd., at Johnston, Scotland. 


* * * 


With the object of expanding the instrumentation and 
control interests of both companies, a new company, 
Drayton-Southern Limited, with an authorized capital of 
£100,000, is being jointly formed by Southern Instruments 
Limited, of Camberley, and The Drayton Regulator and 
Instrument Company Limited. The chairman of Drayton- 
Southern Limited will be Col. P. H. Lloyd, T.D., D.L., 
and the managing director Mr. J. G. Lubbock. The 
remaining members of the board will be drawn from the 
respective boards of the two parent companies. 


* * 7 


Intended to supplement their normal activities by 
undertaking contracts for large fertilizer and chemical 
projects abroad, a new joint company, Chemical Works 
Projects Limited, with registered offices at Simon House, 
28 29 Dover Street, London, W.1, has been formed by 
P. G. Engineering Limited (a member of the Power-Gas 
Group), Humphreys & Glasgow Ltd., and Simon-Carves 
Limited. The board will consist of Mr. J. P. V. Woolam, 
Mr. G. Gresle Farthing, and Mr. R. W. Rutherford, 
who will be the first chairman. 


* ” * 
It is announced by Modern Electrolytic Patents and 
Processes Ltd., of Mark Road, Hemel Hempstead, 


Herts., who are pioneers in the U.K. of electropolishing, 
that their associates in Germany, Elektrolyse G.m.b.H., 
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of Munich, the largest supplier of electropolishing plant 
and chemicals in Europe, have concluded license agree- 
ments with two leading plating supply houses, i.e. 
Friedrich Blasberg, and Dienert & Co. Under this agree- 
ment, the three German companies will supply * Poli- 
grat ’’ electrolytes to German industry and, in addition, 
will pool their experience and information and provide a 
central technical service. The electropolishing processes 
covered by this new agreement have been developed by 
the Battelle Institute in the U.S.A., by the Jacquet 








Hispano-Suiza Group in France, and by Elektrolyse 
G.m.b.H in Germany, and are identical with those 
offered in the U.K. by Modern Electrolytic Patents and 
Processes Ltd. 


* * * 


Although Dunlop Japan has recently completed fifty 
years of manufacture of rubber products in Japan, it has 
long been recognized that Japanese participation in the 
ownership of this company is becoming more and 
more desirable. As a result, it is announced that Sumitomo 
Electric Industries, of Osaka, are to become shareholders 
in Dunlop Japan, with a holding of nearly 29°%. Under 


the terms of the agreement, recently signed in Kobe, } 


Dunlop Japan is to increase its issued share capital from 
500,000,000 yen (£500,000) to 1,750,000,000 yen by the 
capitalization of reserves and the subscription in cash of 
750,000,000 yen by Dunlop England and Sumitomo. A 
major expansion programme is now planned and includes 
the modernization and enlargement of existing manv- 
facturing facilities in Kobe and the erection of a second 
tyre factory, probably in the Nagoya area, scheduled fer 
completion in the middle of 1961. 
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NEWS ROUND-UP 


Vinyl Coatings for Protecting Large 
Storage Tanks 

Built on a bluff overlooking the Pacific Ocean, three 
large fuel-oil tanks, each with a capacity of about 
8,000,000 US gallons, are exposed to rain, hot coastal 
sun, smog, and salt-laden mist. As a result, these steel 
tanks, which have been erected to supply fuel oil to a new 
electric power station in Los Angeles, are exposed to 
markedly corrosive conditions, so much so that, even 
before they were completely assembled, their plates com- 
menced to rust. It is now, however, reported by the 
Union Carbide Plastics Company, of New York, that 
both the immediate corrosion problems involved and 
those of long-term maintenance have been solved by 
applying a sprayed-on protective coating system, based 
on Bakelite vinyl resins. The system consists of three 
different vinyl-resin coating formulae, applied in a four- 
coat process, the total thickness of the combined system 
being a minimum of 0-008 in. 

The first coat, a pigmented primer, was applied a few 
minutes after sandblasting the plates to remove accumu- 
lated rust and served to prevent the formation of new 
rust deposits before the application of the other coatings. 
The priming coat was followed by two coats of a special 
vinyl resin, while the final coat, consisting of a third 
vinyl formula which acts as a seal coat, gave the fuel 
tanks a glossy finish, from which rain can readily wash 
away dirt and dust. 


New Headquarters for the Wakefield 
Castrol Group 

Castrol House, the new headquarters for the Wakefield 
Castrol Group, is an impressive and fitting symbol of the 
success achieved by this all-British organization—the 
largest independent lubricating-oil group in the world. 

Fifteen storeys in height and covering a site of nearly 
an acre, this glittering and attractive building of glass 
and concrete on the Marylebone Road, near Baker Street, 
London, features a twelve-storey glass tower which can 
be flood-lit internally through opaque green glass panels 
surrounding the building beneath windows on each floor. 
In addition to the normal office accommodation for a 
staff of about 800, Castrol House, with its gross floor 
space of 165,300 sq ft, contains two restaurants, a show- 
room, several conference rooms, a cinema, an under- 
ground garage for more than seventy cars, and, on the 
fourteenth floor, a residential suite incorporating five 
bedrooms mainly for the use of visiting Group executives 
from overseas. From this suite, there is access, via a 
spiral staircase, to an observation dome on the roof. 


Enquiry into the Working of the 
Clean Air Act 
A nation-wide inquiry into the working of the Clean 
Air Act of 1956 is being conducted by the National 
Society for Clean Air. A questionnaire is being sent to 
the 1700 local authorities in England, Wales, and Scot- 
land who are responsible for administering the Act to 
ascertain how well, or otherwise, the Act is succeeding. 
In this connection, the Act, which followed the proposals 
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of the Beaver Committee on Air Pollution, introduced so 
many new methods and principles for the prevention of 
smoke that it has become desirable to learn how effective 
it is proving to be in practice, what weaknesses or diffi- 
culties may have emerged, and whether any changes 
should be sought, either in the Act itself or in any of the 
regulations that have been made under it. 

The questionnaire is in twelve main sections, each of 
which includes queries on points of detail, ranging from 
the number of cases of dark smoke emission brought to 
court, to the state of public opinion in proposed smoke- 
control areas. One of the needs, stressed by the Beaver 
Committee and allowed for in the Act, is in the field of 
education and publicity, and the questionnaire asks 
what is being done to make sure that the need for clean 
air is understood. The replies to the questionnaire, 
after being analysed, will be the subject of reports which 
are to be presented for discussion at the annual confer- 
ence of the Society at Harrogate in October. It is antici- 
pated that the information obtained and the inferences 
that may be drawn from it will be of considerable im- 
portance to all local authorities and to the central govern- 
ment itself. 


Distillation Unit for Sea-Water 

The world’s biggest single-unit distillation plant, 
capable of producing 1,200,000 gallons of fresh water 
daily from sea water, sufficient for a town of 25,000 
inhabitants, is being built by Buckley and Taylor Ltd., 
of Castle Iron Works, Oldham. The plant, which is of 
a new type, manufactured under the name of * Aqua- 
flash **, virtually constitutes a break-through in distillation 
and its output will be approximately 10% 
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of the world’s present land-based sea-water distillation 
capacity. The plant will occupy a space of roughly 165 
ft long by 20 ft wide by 16 ft high, and its eight con- 
densers, each weighing about 14 tons, will contain 83 
miles of condenser tubes. Sea-water will be fed into the 
plant at the rate of over 5,000,000 pounds per hour, and 
the pumps needed to circulate the water will require a 
power input of more than 500 hp. 

The basic principle of the process is that heated sea- 
water is sprayed into a vessel which is maintained at a 
low pressure, the water boiling instantly and the steam 
* flashing ** off. In practice, the plant will consist of a 
number of flash vessels in series, maintained at pro- 
gressively lower pressures corresponding to the successive 
falls in temperature of the brine. One of the main 
features of the plant is that the formation of scale will be 
minimized, and no chemical treatment of the sea-water 
feed will be necessary. 


Exhibition of Nickel Alloys in Industry 


Following the outstanding success of their previous 
exhibition in London, Henry Wiggin and Company 
Limited will stage a similar exhibition of Wiggin nickel 
alloys in industry at Park Lane House, 45 Park Lane, 
London, W.1, from March 21 to 25, 1960. 

The object of this exhibition, which will be open 


O) 


Anderton 


iS) 


daily from 10.00 a.m. to 8.00 p.m., closing at 5.00 p.m. 
on March 25, is to help engineers and designers to make 
the best use of the specialized alloys manufactured by the 
company. These alloys fall mainly into four groups, 
i.e., COrrosion-resisting alloys, heat-resisting alloys, 
electrical resistance alloys, and materials with special 
properties. The display will include a large selection of 
actual components, sub-assemblies, and finished parts 
in which Wiggin materials play vital roles. During the 
exhibition, a series of lectures will be given on various 
subjects, including the “fabrication of high-nickel 
alloys’, and a series on the uses of high-nickel and 
nickel-base alloys in the production of nuclear power, in 
heat-resisting applications, in the electrical and electronic 
industries, and in chemical engineering. Throughout the 
exhibition, the Company’s technical staff will be pleased 
to answer visitors’ queries, and publications covering 
the complete range of Wiggin products will be available. 
The exhibition will be augmented by a continuous show- 
ing of films on applications and fabrication of Wiggin 
products. 


Spring Meeting of The Institute of 
Welding 


The Spring Meeting of the Institute of Welding will 
be held at Droitwich from May 9 to 11, 1960, and will be 
devoted to novel welding processes and metal spraying. 
The provisional 


programme includes an_ opening 
reception at the Worcestershire Brine Baths Hotel. 
two morning sessions, for the discussion of technical 


papers, a choice of works visits, and a concluding 
dinner. The Conference centre will be at the Winter 
Gardens, Droitwich, and most of the supply manu- 
facturers will be taking part in a small exhibition of 
photographs, literature, etc. Five papers on different 
aspects of metal spraying have already been prepared, and 
it is intended to devote the whole of one technical session 
to these papers. 
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NEW TECHNICAL BOOKS 


The Ironfoundry Book. First Edition, 1959. 434 pages. 
Publishers: The Standard Catalogue Co. Ltd., 26 Blooms- 
bury Way, Holborn, London, W.C.1. Price: 42/— (35 
each for two or more copies). 

Fulfilling the need for a complete guide to the cap- 
abilities and capacities of firms employed in the industry, 
this new reference book for the ironfoundry trade should 

certainly prove of great interest and value to all designers 
and users of iron castings. Compiled with the co-operation 
and assistance of the Council of Ironfoundry Associations, 
this comprehensive volume constitutes a reliable guide to 
the facilities, capacities, etc., of individual foundries, 
enabling users to contact suitable foundries for specific 
types of work, and also serves as a buye:s’ guide for all 
types of foundry equipment and materials. 


Who's Who in the Motor Industry. Fourth Edition, 
1959. 610 pages. Publishers: Temple Press Limited, 
Bowling Green Lane, London, E.C.1. Price: 42)-. 

Constituting a complete and authoritative guide to 
the structure and composition of the British car and 
commercial-vehicle industries, this fourth edition of 
Who's Who in the Motor Industry contains a number of 
new features and has been thoroughly revised in all 
sections. Thus, innovations include lists of the overse’s 
subsidiaries and associated companies of British manu- 
facturers, the names and addresses of racing managers 
of companies interested in competitive motoring and 
details of the various competitions, and a comprehensive 
list of one-make car clubs. 

The book includes all relevant details of all British 
manufacturers of cars, commercial vehicles, caravans and 
trailers, and suppliers of accessories, components, mater- 
ials, and services, together with details of some 1900 
distributors and main dealers and a biographical section 
providing personal information on about 1400 distin- 
guished individuals in the motor industry or in other 
spheres associated with British motoring. 


The Wire Industry Encyclopaedic Handbook, 1960. 
10th edition. 542 pages. Publishers: The Wire Industry, 
33 Furnival Street, London, E.C.4. Price: 25 

This considerably enlarged 1960 edition is, as usual, a 
comprehensive encyclopaedia of trade terms, types of 
wire processes and machinery used, etc., and a buyers’ 
guide to wire, plant for processing wire, and machinery 
for making wire goods. Some 25 pages of tables of wire 
sizes and weights are included, and branded names of 
common use in the wire industry are identified. Other 
features include a guide to British Standards affecting all 
branches of the wire industry, details of associations, 
books of reference, and a bibliography. 


Encyclopedic Dictionary of Electronics and Nuclear 
Engineering. By Robert I. Sarbacher, Sc.D. 1428 pages. 
Publishers: Sir Isaac Pitman & Sons, Ltd., Parker Street, 
Kingsway, London, W.C.2. Price: 160/-. 

The outcome of twelve years of extensive and careful 
research, this quite outstanding book is without doubt 
the most up-to-date reference work of its kind. Con- 
taining more than 17,000 cross-references and more 
than 1400 illustrations, it is the first volume to include all 
terms, equipment, components, and systems in the fields 
of electronics and nuclear engineering; indeed, as an 
example of the extraordinary care taken to make it as 
comprehensive as possible, it may be mentioned that the 
word antenna has no less than 206 separate entries 
and 92 illustrations. 

Although primarily concerned with electronics and 
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nuclear engineering, it should be noted that the book 
provides valuable information and additional definitions 


in related fields. Thus, acoustical, chemical, electrical, 
physical, and mathematical-physical terms, devices, and 
systems are given where particular application is made to 
electronics and nuclear engineering. Equations, tables, 
design equations, statistical data, etc. are also included, 
where pertinent. In short, this book is of undoubted 
value as a reference work to all those enginzers, scientists, 
technical writers, and others whose work and interests 
have any bearing on these fields. Furthermore, the 
information it contains is lucidly presented and authori- 
tative, as is only to be expected of its author, who, 
among other positions, has served as Director of Re- 
search for the National Scientific Laboratories, Wash- 
ington, D.C. and with leading American companies, and 
who now lectures at George Washington University and 
has his own consulting firm in Washington. 


A Simple Approach to Electronic Computers. By 


E. H. W. Hershee, M.A.(Oxon.), D.C.Ae. 112 pp., 27 
illustrations. Publishers: Blackie & Son Limited, 
Stanhope Street, Glasgow, C.4. Price: 12/6. 


In this compact, but most instructive, book, the author 
successfully presents in some detail and as simply as 
possible a few of the basic working principles of both 
digital and analogue computers, and provides a useful 
introduction to more advanced textbooks on the subject. 

One fundamental result of this approach to the 
subject is that, by enabling a clear understanding of the 
elementary principles involved to be obtained, readers 
will begin to appreciate the essential simplicity of com- 
puters. 
dispelling the impression that electronic computers are 
endowed with superhuman powers 
fostered by misleading articles and reports in the press and 
the widespread and erroneous use of the term “ elec- 
tronic brain” 
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LATEST INDUSTRIAL LITERATURE 





. Semi-Automatic Welding Equipment. Based on a 
special process, in which the arc is struck between a 
composite wire and the workpiece in an atmosphere of 
carbon dioxide gas, a semi-automatic welding machine is 
described in a 4-page leaflet. Owing to the effective 
protection afforded by carbon dioxide, very high current 
densities and, thus, high rates of weld deposition can be 
achieved by this process, which gives welds comparable 
with those obtained by good manual arc welding. 

2. Industrial Electric Surface Heaters. Details are pre- 
sented in a 44-page catalogue of a range of industrial 
electric surface heaters recommended for use in chemical 
and paint works, general engineering, and atomic power 
plants. The range includes quartz-cloth mantles for use 
in high-power and high-temperature conditions, as well as 
mantles for autoclaves, steam heaters, mixing vessels, and 
drum heaters. Examples of surface heating for valves, 
pumps, and instruments are also dealt with. 

3. Air-Power Equipment. A range of air-power equip- 
ment detailed in an 8-page brochure includes impact 
cylinders, valve-cylinder units, and solenoid-controlled air 
valves, as well as rotary feed tables and self-contained 
hydraulic units for the accurate control of machine or air- 
cylinder movement. A description is also given of a 
special hydraulic drilling and tapping unit, in which any 
number of drill units can be synchronized and interlocked 
for sequence operations. 

4. Aluminised Asbestos. Providing all the advantages of 
fire-proof cover cloths, while comparing favourably in 
appearance with plastic and decorative cleading finishes, 
a new asbestos material, designated aluminised asbestos, 
is dealt with in a 6-page leaflet. This material, which 
achieves thermal economy by heat reflection, is claimed 
to be strong, durable, and impermeable to moisture. In 
addition, it can be easily fitted, applied over primary pipe 
insulation, or fabricated into mattresses. 

5. Acrylic Stoving Finish. Details are given in a 6-page 
leaflet of a new acrylic stoving finish claimed to be of 
superior hardness when applied to ferrous and non- 
ferrous metals. Application is by spray gun and requires 
no special technique. The usual stoving temperature is 
300°F at 30 min, but stoving time may be reduced in 
relation to temperature increase. Exceptional properties 
of the stoving finish include outstanding durability, 
complete colour retention, heat resistance up to 350 F. 
resistance to alkalis, solvents, and domestic oils and fats, 
as well as excellent print, mar, and scratch resistance. 

6. Automation Equipment. Selected examples of auto- 
mation equipment are presented in an illustrated 16-page 
brochure. The applicatiors described include installa- 
tions for tubeless-tyre fitting and inflation, power-assisted 
assembly of gear cages, automatic feeding and staking of 
tube-end fittings, automatic pick-up unloaders for 
rotary-table grinders, and loading of lathe chucks. 
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7. Petrol-Engine-Driven Welder. Pa’ 
in a 4-page brochure of a new addition to the range of 
engine-driven welding generator units manufactured by a 


Particulars are given 


leading firm. The welder provides 30 to 200 A hand 
welding current, or 200 A continuously, and incorporates 
continuous control, which permits independent voltage 
and current adjustment and gives complete and separate 
control of arc heat and arc penetration for the easy and 
speedy welding of any job. Both voltage and current 
control are self-indicating, simplifying setting of the 
welder, and an idling device is also incorporated to give 
minimum petrol consumption when idling. 

8. Steel Shelving and Works Equipment. Issued as a 
guide to the range and manifold uses of shelving and works 
equipment produced by a leading manufacturer, an illus- 
trated 40-page catalogue presents details, as well as a 
large number of typical applications, of the equipment. 
The range of industrial shelving covered includes open, 
closed, and ledge-type shelving, sliding-door cupboards, 
and multi-tier shelving, as well as warehouse, light, and 
library-type shelving. 

9. Dynamometers. Designed for the accurate measure- 
ment of drill torque and lathe cutting forces and specially 
recommended for all research and technical establish- 
ments, the dynamometers described in detail in a 28- 
page brochure are built for accuracy to within + 1% and 
measure torque and axial effort in drills up to 35 mm in 
diameter. Distortion is eliminated by the use of two 
specially heat-treated transducers, and actual measure- 
ment is registered by an air-controller on a suitably 
graduated scale. 

10. Resonance Screens. Eminently suitable for screening 
coal, coke, ore, limestone, potash, and a number of other 
materials, and for classification of various chemical 
products, a range of resonance screens is presented in an 
illustrated 8-page brochure. These screens, which have a 
low power consumption and permit easy amplitude 
adjustment to suit the properties of the materials screened, 
are specially recommended for applications where limited 
headroom demands horizontal layouts and where 
the transmission of vibrations to the supporting structures 
has to be avoided. 

11. Automatic Injection-Moulding Machine. Designed to 
injection-mould, with or without an operator, up to 4 
full ounces of polystyrene (6 full ounces using double 
feed) or 14-5 cu in. of any other granular thermoplastic 
material, an automatic injection-moulding machine is 
described in an illustrated 4-page leaflet. The main 
features of the machine are its simplicity in operation, 
versatility in moulding thermoplastic materials, and 
speed for filling and for cycling. The adjustable mould 
opening reduces lost motion, giving improved speed 
when moulding shallow parts. 

12. Worm-Reduction Gear Units. The range of worm- 
reduction gear units described in an illustrated 40-page 
catalogue includes composite, geared-motor, and in- 
verted-type single-reduction units for gear ratios of from 
5:1 to 60:1 and right-angled, two-speed, horizontal, 
and fractional-type double-reduction units for gear ratios 
up to 3000: 1. Principal dimensions, horsepower 
ratings, as well as recommendations for installation and 
operation of these units are included. 

13. Torque Converter. A well-illustrated 12-page booklet 
intended as a simple introduction to the torque converter, 
without attempting to enter into its technicalities, presents 
a brief explanation of the various components and oper- 
ating principles of torque converters. Information 1s 
included on possible applications of the torque converter, 
which can be used to best advantage where the load is of 
an extremely varying nature, such as in excavators, 
cranes, tractors, etc. Torque converters are also patti- 
cularly adaptable for applications involving shock loads 
or short periods of overload on the power source, Of 
where loads are rather constant, but extreme starting OF 
accelerating conditions are encountered. 
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Throughout the most intricate manoeuvres, 
a figure-skater demonstrates 


perfect precision and poise at all speeds. 





/ 
‘ 
ee . 
‘The same degree of control is ( 
required of every Savery Pump; at 
pressures up to 1,500 p.s.i. and 
running speeds as low as 20 r.p.m.th} 
Savery Annular Piston Pump 
e ae = 
7 maintains a positive, smooth and 
% ' 
¢ Ps ° - 1 
e! consistent flow, and is capable of 
f | 
is infinite regulation between zero and 
maximum volume. | 
{ 
Savery Pumps are in a class by themselves | 


for hydraulic control transmission, pressure 
lubrication, oil burner feed supplies, 
accurate metering processes, etc. Let us 


know your requirements. 


HYDRAULIC PUMPS : 
WI 
THOMAS SAVERY PUMPS LTD., BRACEBRIDGE STREET, BIRMINGHAM, 6. AST 1316) ELECFU 
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Fit 
Wild-Barfield 
furnaces 





| into your 
production 
line 


\\ 


\ 


A Wild-Barfield furnace will bring immediate advantages. It 
speeds up production and helps to cut costs by eliminating 
delays and wasteful handling. Built to the highest standards 
of workmanship, these furnaces offer consistent results and 
D; at minimum maintenance. The Wild-Barfield Research 
| Department is available at all times to advise you on your 


.m. 1} heat-treatment problems. 


Continuous and batch type furnaces for : 


NORMALISING 
HARDENING 
TEMPERING 

GAS CARBURISING 
CARBONITRIDING 
BRIGHT ANNEALING 
etc. 


nd 


of 


Q and 





CLECTRIC 


iu) FOR ALL HEAT-TREATMENT PURPOSES 


Furmaces / 





WILD-BARFIELD ELECTRIC FURNACES LIMITED 


; 
1316 | §LECFURN WORKS, OTTERSPOOL WAY, WATFORD BY-PASS, WATFORD, HERTS. Telephone: Watford 26091 (8 lines) 
; WwB62 
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A Whole Life Policy 


David Brown, in selling you a batch of Precision Hobs, 
or even a “one off,’ are not intent on just getting off 
the order book and on to an invoice. They are concerned 
that their products should give of their best. 
throughout their whole life. 
To ensure that this happens David Brown 
maintain the most comprehensive heat treatment 
batch and individual inspection procedures — each 
stage the sole responsibility of a craftsman. 
Remember—when you order from David Brown you 
are calling on nearly a century’s accumulated experience. 
Remember— David Brown for precision Hobs. 


DAVID BROWN 


THE DAVID BROWN CORPORATION (SALES) LIMITED 
TOOL DIVISION - PARK WORKS - HUDDERSFIELD - TEL. HUDDERSFIELD 3500 











Radicon—the quick answer on speed reduction 


The quickest way to s¢ your speed reduction problems Oo A V j D 
is to call in David Brown. Their stock range of RADICON 
speed reducers covers all reasonable requirements and offers 
for your choice, 330 combinations of type, size and ratio in 4 R oO W N 
standard units from 2} to 14—available for despatch within 24 
hours. 

Behind every ‘Radicon’ there are 100 years of sound tech- An alliance of engineering specialists in gearing, 
nical and production experience. In front of every ‘Radicon’ 
there is a long, long life of hard, hard work. 

If your problem is urgent, write for catalogue F.487.20. 
If it’s desperate, please telephone. 


machine tools, castings, automobiles, and 


agricultural tractors and machinery. 


THE DAVID BROWN CORPORATION 
(SALES) LIMITED 


Oa/son- RADICON DIVISION, (SIZES 2} to 28) * PARK WORKS * HUDDERSFIELD * TELEPHONE: 3500 
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quality & precision 


Issued by: POLLARD BALL & ROLLER BEARING CO. LTD 


FERRYGRIDGE - KNOTTINGLEY - YORKSHIRE - Tel: 2323 Telex: 55166 
distribution throughout the world | 4?:»: 


M 
THE ENGINEERS’ DIGEST 








SMITHS 


Magnetic Particle 


COUPLING 











\ ay 
ao v ' 
ot” 

Smooth as a hydraulic coupling, but without 

the drag, positive as a friction clutch but never 
needing adjustment for wear, SMITHS magnetic 
particle COUPLING provides accurate 

control of torque without complications. It acts 
as a coupling or brake in either direction 

and can be remotely controlled from 

any distance. 

If your requirements include coupling units 
| with torque capacities between 1 3 and 
200 lb ft, let us advise you on the application 
{ 


of these units in your plant. 


\R AGE \ 
TD \\ : HN S. SMITH & SONS (ENGLAND) LIMITED 
5166 ivi Py 





r | d } AP 92 INDUSTRIAL PRODUCTS DEPARTMENT, WITNEY, OXON. Telephone WITNEY 678 
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MACHINE TOOL DESIGNERS AND MANUFACTURERS— y 
TODAY’S—AND TOMORROW’S—TREND IS TO MORE AUTOMATIC CONTROL 








Now—new simplification | 


brings two-axis 





copying equipment | 


at lowest cost ever 


From Britain’s most experienced 
control equipment team — 
application proved by ten years’ 
operation on numerous types 

of machine tool—this adaptable 


equipment opens up new 





possibilities in machine tool design 





Exclusive printed circuit card unitconstruction Simple rugged tracer head has single moving 
brings simplification, standardisation and part : 
lower costs 

| s 
} 
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1. template or model 
2. tracer head 
3. compact 


self-contained 
control cubicle 








4. x.-axis high response 
servo motor of 
required rating 


5. y.-axis high 
response servo motor 
of required rating 











6. control station [can be 
suitable for building in] 





=| 


7. control for profiling 
speed round work 





8. pushbuttons for 
manual movement 


direction 














In full scale production — hundreds in the field and 
four equipments a month going to one machine 
tool manufacturer alone — these equipments are so 
designed that they can be readily tailored to the 
requirements of any type of tool — from the largest 
to the smallest. 

As well as being adaptable to single and multi-axis 
operation, the system can also be applied to joystick 


steering control. 





For more details write to Special Equipment Division 





— 
Full scale functional test facilities ensure 
consistent equipment performance 


at the address below. 


LANCASHIRE DYNAMO ELECTRONIC PRODUCTS LIMITED 





SE.7A RUGELEY + STAFFORDSHIRE - ENGLAND 


Manufacturers of the world's widest range of Industrial electronic control equipment 
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. N,V. ENGINEERING COMPANY LIMITED 








Spiral Bevel and Hypoid Gears offer many advantages for right angle 
drives where high efficiency, smooth and silent running are required. 
E.N.V. specialize in the design and manufacture of straight and curved 
tooth bevel gears. They offer collaboration with engineers from tht) 
project stage on the design of gears and mountings. They have uniqut 
facilities for the large-scale manufacture of transmissions including fina 
drives, differentials and axles for vehicles and agricultural equipment 
precision gears for aircraft and gears for industrial applications. 


for gears 


HYTHE ROAD, WILLESDEN, LONDON, N.W. 
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R§M ADAPTER SLEEVE BEARINGS 


RANSOME & MARLES BEARING COMPANY LIMITED 
NEWARK-ON-TRENT + TELEPHONE 456 + TELEX 37-626 
BRANCHES + OFFICES AND AGENCIES THROUGHOUT THE WORLD 
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They do! For Colt have a ventilator, natural advise you. Powered or natural, or a combina- 
or powered, to meet every kind of problem tion of both—the Colt engineer will tell 
—including a range of high powered venti- you which system is best and most econ- 
lators such as the Upward Discharge unit omical for you. Send for a free manual to 
shown here. Let the Colt Ventilation Service Dept. U 37/12 


The power behind natural 
ventilation and naturally behind | 
powered ventilation too! %) | 











COLT VENTILATION LTD‘ SURBITON ‘SURREY * Telephone: ELMbridge 0161 
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tligh Speed )\[ass production 









Over one million best quality 
nuts per week are obtained 
by NUTS & BOLTS 
(DARLASTON) LIMITED, 
using tools made from 
HSM quality tool steel. 


HSM is a hot work steel containing 10°, 
Tungsten, which imparts a high degree of red 
hardness and considerable resistance to heat 
checking and abrasive wear. This makes it 
an excellent steel for tools used in the hot 
forging of nuts and bolts and other similar 
applications. 





ENGLISH STEEL 


Openshaw - Manchester 


London Stockist: Thos. P. Headland Ltd., 10, Melon Road, S.E.15. 


TOOL STEEL MANUFACTURERS FOR THE VICKERS GROUP OF COMPANIES 
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MODEL HBM 

AUTOMATIC SIZING 

INTERNAL GRINDING 
MACHINE 


Finishing Jet Engine 
Bearings 


CHURCHILL automatic sizing internal grinding machines are t 
a 


renowned for their accuracy and speed of production, and our 
FISCHER BEARINGS CO LTD 


illustration shows one of a battery of Model H B M_ grinders engaged 
on jet engine bearings at Fischer Bearings Co. Ltd., Wolverhampton. 
WOLVERHAMPTON 


OUTSTANDING e Single or double automatic operation cycle. 
FEATURES ®@ Plunge cut or traverse grinding. 
@ Feed accelerator reduces production time. 

INCLUDE :- ®@ Diminishing feed rate to zero with variable dwell. 
®@ Adjustable oscillation. 


Full details of these and other outstanding advantages sent on request. 


, plus beodu clon 


THE CHURCHILL MACHINE TOOL CO. LTD. 
BROADHEATH, NR. MANCHESTER Phone Altrincham 3262 


Export Sales Organisation: Associated British Machine Tool Makers Ltd., London, Branches and Agents 


Home Selling Agents: Charles Churchill & Co. Ltd., Birmingham and Branches. 


THE ENGINEERS’ DIGEST | 








Best quality 


steel castings have many 


applications which offer certain econ- 


omical adv 


production methods. Before final- 


ising your 
OF CASTINGS 


Hadfields ..... 
Steels in CARBON—LOW ALLOY 
— STAINLESS — MANGANESE — 
WEAR RESISTING —HEAT 
RESISTING STEELS. 


Tilting cylinder assembly 


Weight 18 cons 


~~ 


antages over other 


requirements THINK 
FIRST and consult 
..a name for 





See LES 
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HADFIELDS LTD., | EAST HECLA WORKS 


MARCH 1960 
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DESIGNERS! THIS IS THE ONE Y 
REFERENCE BOOK TO SOLVE YOUR ¥; 
| 
FLUID SEALING PROBLEMS — | 
+ 
AND IT'S FREE! yy 
—— 
V 
When you design ‘ 
Fluid Seal applications, N 
don't be without this 
valuable Reference 
Book issued by Pioneer. 4 
Prepared by practical . | 
engineers, it includes 
the latest up-to-date 
information on Fluid 7 
Seal Technology, q 
comprehensive data on 
a wide variety of _? 
applications, how to | 
install correctly with easy- ‘ 
to-follow illustrations for ‘ 
all the various types of seals rs! , 
produced by Pioneer, and a ] 
full range of available sizes. 4 
The Pioneer Reference Book . 
which comes to you on 
request, is a practical work | 
for the busy designer and is dL & 
part of the Pioneer service q 
which includes free advice on 
any Fluid Sealing problem. [t] 
SS 4 
p s | 
OILSEALING & MOULDING CO. LTD 4 
Factory and Head Office : Cottontree Works, Colne, Lancs. Tel: Wycoller 471 (8 lines) ‘ 
i ae me 
COMPANY 
| GET YOUR COPY | NAME | .< 
| OF Te Cio seat | + 
| CATALOGUE | ADDRESS | 
| NOW , MARK FOR THE ATTENTION OF | : 





a or cainceceneveienienneniientiannian’ | | 


SPE 
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ECONOMY 
WITH 
— | RELIABILITY 

















The 40M. Three speed and re- 
verse, constant mesh unit is 
capable of accepting up to 60 
Ibs. feet. Extremely robust, for 
very arduous conditions; suitable 
for dumpers, tractors, towing 
tugs, etc., where long periods of 
running in the indirect gears are 
required. Supplied with or with- 
out bellhousing to suit a standard 
8” Borg & Beck clutch and 5. 
S.A.E. engine mounting. Also 
supplied with reduction unit on 
the output end, giving an 
additional reduction of up to 3:1. 





P. R. MOTORS LTD. 


ALDBOURNE ROAD, COVENTRY 
Telephone: 222667. Telegrams: Supagears, Coventry. 





| 


SPECIALISTS IN VERMIHCLE GEAR BOXES SINCE ive@2 
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When a job 





All home market orders received at the address below by first post or 
telephoned by 10 a.m. for stock shapes and sizes* can now be despatched 


co 
the same day. 
The only limitations are purely practical ones, such as a maximum 
despatch weight of 15 lb and a maximum value of £5 and are not likely 


to interfere with the main purpose of the scheme, which is to help 


customers faced with urgent repair or maintenance jobs. The service Sintered Metal 
has, as a matter of fact, been operating unofficially for some time now 
with great success—and the blessing of many grateful customers. ( \/NING BEARINGS 


*See Catalogue of sizes SD58 (available on request). 


Trust RESERVOIL to keep the wheels turning! 


LONDON, S.W.18 Telephone: VANdyke 6422 
SM131 
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interested in 





Then you will associate Jenkins of Rotherham with good welding. 

But what of Jenkins’ capacity? And the co-ordination of modern fabrication 
techniques that quicken delivery? And inspection methods for quality 

control? Jenkins service covers all your requirements and additionally provides 
enthusiasm for new, complicated projects. Consult us and see... 


J ENKINS of Rotherham 


Welded fabrications and fusion-welded pressure vessels to the requirements of 
Lloyds Class 1, A.S.M.E., A.O.T.C. codes and similar specifications. 


WELDED PRESSURE VESSELS IN STAINLESS STEEL, MONEL, TITANIUM, HEAVY ALUMINIUM AND MILD STEEL 


ROBERT JENKINS & CO. LIMITED ROTHERHAM 
Telephone : 4201-6 (6 lines) 
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THE SAME HIGH STANDARD 


hut cott 4 dower 


New methods and improved production facilities have enabled us to reduce ~~, 
prices of Mild Steel Plate Type Flanges. A full range, up to and including e \ 
6” N/B size, for pressures of 50 p.s.i. to 450 p.s.i., AVAILABLE FROM STOCK. “ \ 


Flanges also manufactured to customers’ specification. All Flanges supplied 
with Rust-resistant coating. Full details available on request. 


' HARVEY MACHINE SHOP FACILITIES: In addition to Flange production, 
we have an extensive machine shop section for machining and fitting individual 
items or complete assemblies and machines; together with facilities for 
grinding (cylindrical and surface), fabrication and stress-relieving. 





EZ A732 MILD STEEL PLATE TYPE FLANGES 


| SS 





G. A. HARVEY & CO. (LONDON) LTD., WOOLWICH ROAD, LONDON, S.E.7. Telephone: GREenwich 3232 (22 lines) 
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you must 
see this! 


A high precision machine simple to 
operate but embodying all features 

necessary in modern production boring 
technique, the Newall 2436 (MK.II) 

Jig Borer has a 24” x 36” work table, 
spindle speeds steplessly variable 
from 40 
down feeds of 2, 4, 6, and 8 thou- 





to 2,500 r.p.m., and up and 


sandths of an inch per spindle revolution. 





An outstanding example of British engin- 
eering skill, the characteristics of the machine 
for superlative accuracy and enhanced output 
potential are fully maintained after installation 
by an unrivalled after-sales service and 


specialist advice on tooling for production jig boring. 





NEWALL GROUP SALES LIMITED 


PETERBOROUGH ENGLAND 
Telephone. PETERBOROUGH 3227 Telegrams. ‘PRECISION’ PETERBOROUGH 
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here is a man on his way to 
solving his partitioning problems with 


ay £ ms, 
~ ae 
w fi 


Regd. Trade Mark 


t 


Cut it to the shape you want— 
it holds together because it is welded together 


Weldmesh is a registered trade mark and is supplied direct to users by the sole manufacturers 


THE B.R.C. ENGINEERING COMPANY, STAFFORD 
London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, 
| Belfast, Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, London W.! 


cS! M-w 963 
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for the design 


SPECIAL GEAR 


Gear Division for the design 
every industrial need. 


field, outstanding in its 





and production of 


UNITS 


Superb facilities are available at Angus 


and manu- 


facture of gear units of all kinds to meet 


An unusually complete service in this 


scope and 


quality, is the result of an accumulation | 
of experience and valuable technical 
skill, allied to one of the most advanced 
gear cutting plants in Europe. 


We shall be pleased to discuss 
your gear requirements | 








with electro magnetic brake, fluid coupling, motor and base plate 
built for operating wagon tipplers. They provide 60 h.p. at 750 r.p.m. and are splash lubricated. 








Triple reduction double helical gear unit, complete 
one of several such units 


| 
| 
| 
| 





—— 









¥ 7 


GEORGE ANGUS & Co [= 
GEAR DIVISION 
PRINCE CONSORT ROAD, HEBBURN-ON-TYNE 


‘il . ee) Also in regular production are: 


SPUR AND HELICAL GEARS up to 78” diameter. 
DOUBLE HELICAL GEARS up to 5 ft. diameter. 


WORM GEARS up to 24” centres. 
BEVEL GEARS up to 5 ft. diameter. 


PROFILE GROUND SPUR, HELICAL AND WORM GEAR‘. 
DURANGUS AND PEAK NON-METALLIC SILENT GEARS. 


RAWHIDE SILENT PINIONS. 
GAMAX GEARED MOTOR UNITS. 


AUTORAM ELECTRO-MECHANICAL THRUST UNITS. 


—— 
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THE 
RUBBER 
TYRE 
COUPLINGS 
WITH 

THE 
FOUR-WAY 
FLEX 


Fenaflex Cushion Couplings are equal to a universal joint. They automatically 
correct all combinations of misalignment and end-float, cushion shock loads, 
reduce torsional vibration, yet operate with the dependability of a modern tyre! 
The Fenaflex Coupling is a tyre with synthetic tension members bonded in rubber 
Depending on the size of the coupling and the duration of shaft misplacement, 

it corrects angular misalignment up to 4°, parallel misalignment up to !/% inch 

and end-float up to 5/jginch. There is no metal-to-metal contact, lubricating 

is unnecessary and there are no protruding parts 

This coupling occupies the minimum space on the shaft and Fenner standard 
Taper-Lock bushes make mounting quick and easy. As the flexible member is moulded 
with a transverse split, it can be replaced without moving the machine or the motor 
This flexible coupling with time-saving TAPER-LOCK for fixing, is available in 

9 sizes, the largest taking 20 h.p. per 100 r.p.m 

Leaflet 353/18 will give you full technical information 


ee . 
aa ~D-| 
Fenner 


J. H. FENNER & CO. LTD - MARFLEET - HULL 4 
LARGEST MAKERS OF Nottingham - Sheffield - Stoke 
V-BELT DRIVES IN THE COMMONWEALTH 


Fenaflex Couplings are 





obtainable from stock at all 


19 Fenner branches and Fenner 









& 
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[ 
engineers will gladly 
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+ Fi 


me 


demonstrate Fenaflex to you — 


A 


telephone your nearest branch 
| Belfast - Birmingham 
Bradford - Bristol - Burnley 

Cardiff - Glasgow - Hull - Leeds 


Leicester - Liverpool - London 





Luton - Manchester 


Middlesbrough - Newcastle 
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TAPS DIES AND GAUGES 
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oy Have you tried Harris Tapping 
Lubricant? Availeble in 2-02 
(6d.), 7-b (13/3) ond 28-b 

(47]-) packs. 
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For springs with 
the highest reputation 
and top performance 
specify SALTER 


all-action springs 








ESTABLISHED 1760 


GEO. SALTER & CO. LTD. 
WEST BROMWICH 


ENGLAND 
ire, 
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FOR EVERY HEAT TRANSFER REQUIREMENT .., 


F-LE-x--B--L-t-y WING! 
: ) | 
J j AJ 








3 


With Brown Fintube sectional heat 
exchangers existing units can be regrouped to 
cater for changes in plant process requirements... 


Photo shows ial Sectional AT ALMOST NO COST 


Heat Exchangers supplied to Messrs. 
Peter Brotherhood Ltd., Peterborough 


As makers of the finest heat exchange unit—BROWN FINTUBES— 
we are specialists in heat exchange problems. Tell us your needs and we will 
supply the answer. When we DESIGN something we GUARANTEE performance. —} 


BROWN INTEGRAL ONE-PIECE FINTUBES 


BROWN FINTUBE (Great Britain) LTD., 


A subsidiary of B i RWE LC o LTD. t 


CHESTER STREET, ASTON, BIRMINGHAM, 6 ois | 


j ’ 
Telephone: EASt 1171 (5 lines) Telegrams: BIRWELCO, BIRMINGHAM RAK AN! 





UP ir E \ 
AUSTRALIA—Mr. K. C. Bottomley, Uniquip Pry. Led., 110 Willoughby Road,Crows Nest, N.S.W ’ 
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New AEl 
Single-Operator 
A.C. Arc Welding Sets 
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The latest ‘Thermac’ a.c. hand-welding 


sets incorporate improved design features 
which provide greater mobility and ease 
of operation. They require practically 

no maintenance. Both models comply 
with B.S. 638 1954. 


ALTERNATIVE RATINGS 
Model 185799 has a continuous hand welding 
current range of 50-250 amps, with a maximum 
intermittent current of 333 amps. 

The larger set, model 185800, has a 

current range of 75-350 amps, with a maximum 
intermittent current of 450 amps. 


SMOOTH CONTROL 

The moving-coil regulator gives infinitely 
variable adjustment of welding current over 
the whole range without the use of tappings. 


SAFETY 
Sets are air cooled, making fire rick 
negligible. 





EASE OF ACCESS 
All working parts are easily accessible. 


Please write for 
descriptive leaflet 70 3/17-1 
to vour loca! AEFI office 


or to 





Associated Electrical Industries Limited 





\ TRANSFORMER DIVISION - Heating & Welding Department 


TRAFFORD PARK, MANCHESTER 17 
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CROWTHORN 
10:" (21" swinc) H.D. MODEL CENTRE LATHE 














MMMM OUND? 
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The new Crowthorn 
103 in. H.D. Model is a 
worthy successor to the 104 in. 
M.D. lathe. All the good points of 
the M.D. Lathe have been built into the 
new design plus many superior features, for 
example 

Larger hollow spindle, 32 in. bore 

Larger gap, 36 in. swing 153 in. width 
Completely redesigned bed 

Larger and more powerful headstock for heavier cuts 
Redesigned tailstock 

Electric suds pump 

Please write for detailed literature on this outstanding new lathe 


and higher speeds 





Over fifty years of high class machine tool manufacture 


Other famous models in the Crowthorn range include Centre 
Lathes from 74 in. to 20 in. centres, 30 in. and 36 in. swing Boring 
and Facing Lathes with square or hexagon turrets, combination 
Turret Lathes and 194 in. stroke Shaping Machines 


CROWTHORN ENGINEERING COMPANY LIMITED cROW HO UN 


REDDISH - STOCKPORT - ENGLAND 
Phone: STOCKPORT 7271-2-3 Grams: ‘CROW TOOI »REDDISH HIGH CLASS MACHINE TOOL MAKERS 
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2% CARBON 14°, CHROME HIGH DUTY TOOL STEEL 






WAS CHOSEN BY 
MESSRS DEXION LIMITED 


for the dies and punches to produce their famous 









slotted angle. Millions of slots have been punc 








with the minimum amount of too 





Mlustration by courtesy of 


MESSRS. DEXION LIMITED 






( KAYSER (ELLISON (}& CO.LTD) 





Established 1825 


Stocks held at:- Carlisle Steel Works, SELIERFFLELD 4. ‘Vel Shetheld 22124 
Our London Warehouse, 4 Pembridge Mews, LONDON WoL. Pel: BAYswater 9131 2 
Ou Midland Area Warehouse, Station Road, Coleshill, Birmunghans. Pel. Coleshill 2041 2 


MARCH, 1960 Volum2 21, No. 3 


6! 






















































If there were 
a Holroyd motto, 
it would be ‘do it 
ourselves’. Almost 100 ’ 
years’ experience in 
machine tool and _ gear 
production has enabled us 

to build up a sound tech- 
nique for manufacturing 
worm gears. Nearly all the 
operations of manufacture and 
inspection—of both gears and 





cases—are carried out by me- 

thods of our own. (We say | 
‘nearly’ all because if we come ' 
across a machine or process we 
think might help us, we don’t 
hesitate to snap it up!) And we 
don’t believe in making things in 
dribs and drabs, so we always have 
a fine stock of standard worm gears 
and gear units. This helps to keep 
prices low and delivery quick. We 
also do a lively business in spur, 
helical, and bevel gears; special 
machine tools; helical rotors for 


~— 





compressors, meters, and pumps; 
rotor manufacturing equipment; 
rotor timing gears; and Holfos 
centrifugal castings and bushes. 





Weusecentrifugally cast Holfos ' 
Phosphor Bronze—a material 
of our own development- 
for all our gear wheels. It 
was used in the Holroyd 











say 
HOLROYD 
first for 
worm gears 
and gearboxes 


worm gear which set up 
the World Record-still 
unbeaten!—on_ the } 
Daimler- Lanchester 
Worm Gear 
Dynamor eter 
attheN.P.L. / 
in 1931. | 


\ 





JOHN HOLROYD & CO. LIMITED 


\ 








MILNROW + LANCASHIRE 





CRC/B2 
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Beaver pre-loaded ball screws, up to 957 


operate at-52 °C to over 400 C with no backlash... 


RECIRCULATING BALLS 


BALL RETURN TUBE 





WIPER SEAL 


BALL NUT 












3} PRECISION GROUND 
SCREW THREADS 








= } 
4 — : 


Bae 


45 ? 
BALL NUT 





~ 
SECURING BOLT 


4 
PRELOAD ADJUSTING SHIM 


us ANOTHER 


ENGINEERING ADVANCE 


FROM BRISTOL SIDDELEY 


Bristol Siddeley Engines Limited produce Beaver* pre 
loaded ball screws. These ball screws achieve a minimum 
efficiency of 90°, and they can operate within a tempera 
ture range of —52° C to 400° C without lubrication, and 
up to 170° C when lubricated. 


Machined and ground to the highest standards of pre- 
cision engineering Beaver pre-loaded ball screws greatly 
increase transmission efficiency. They reduce the power 
required for actuation by as much as 80°,, when con- 
verting rotary drive into linear output or force input 
into torque output. By eliminating backlash, with pre- 
loading, they give precise control over very small inere- 
ments of motion and a high response frequency. And 
when compared to conventional serew mechanisms, 
they provide a predictable operating life which is much 
longer, require much less maintenance and give more 
trouble-free operation. 


Basic design application analysis 
Bristol Siddeley engineers make an exhaustive analysis 


of each specification. And each unit is specially designed 
for its particular application. Beaver ball screws are 







made automatically reversible or with controlled 
WWM 
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‘“no-back,”” with multiple or single circuits. Beaver 
pre-loaded ball screws have been proved as the most 
efficient method of converting rotary into linear thrust 
in over 2,700 engineering applications in many branches 
of industry. They have been designed already with rated 
(825.000) Ib 


operating load capacities of 370,000 Ib 
load) but 
in most cases, limited only by the 


maximum static the maximum potential 
operating load is, 
requirement, 


Bristol Siddeley Beaver ball splines have 
been developed to eliminate the disadvantages 


| 
| i 
| of conventional splines. The designs are very | 
| effective in minimising friction, particularly when 

| high torsional and bending loads are imposed 
| during linear movement. | 


*Complete technical and manufacturing co-operation with 
Beaver Precision Products Inc, Detroit. 


For further information please write to: 

J. B. STARKY, SALES MANAGER (BEAVER PRODUCTS 
DIVISION), BRISTOL SIDDELEY ENGINES LIMITED 
PO BOX 17, COVENTRY, ENGLAND 


& = Sie BRISTOL SIDDELEY ENGINES LIMITED 
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BUILD YOUR 
EFFICIENCY WITH | 


(QU Products 


Integrated experience from over a 



















eve 


century of craftsmanship has made A 
DOUBLE MUSHET" 


the name of Osborn world-famous 
as a hallmark of quality in the 
manufacture of fine steels and steel 
products. 


Products in alloy, stainless and tool 
steels are manufactured through- 
out within the same organisation, 
and include castings by general 
foundry and precision methods, 
forgings and engineers’ cutting 
tools. 











MAYID 
ik , 


SAMUEL OSBORN & GO., LIMITED 


CLYDE STEEL WORKS, SHEFFIELD 
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Right on the chin! 














Waching THE NEW 
| REMINGTON 


ELECTRIC SHAVER HEADS \ As 
prior to plating : 











Immediately prior to plating, the New Remington shaver heads 
are passed through this Dawson machine to remove lapping 
compound. They are subjected to intense, prolonged jetting 
treatment to bring them to the highest possible standard of 
cleanliness followed by a hot air drying treatment. 40,000 shaver 
heads are handled on each machine in an eight-hour day. 

This is just one more example of the vast range of jobs tackled 
by Dawson equipment. So whatever your metal cleaning 
problem get in touch with Drummond-Asquith Limited, at the 
address below and we will endeavour to arrive at a solution both 
efficient and economical. 








Sole Distributors 


DEGREASING AND DRUMMOND= ASQUITH LTD. 


CLEANING PLANT King Edward House, New St.,Birmingham 
Tel. Midland 343! 








Manufacturers: , 
— DAWSON Bros. Ltd., Gomersal, Near Leeds. Tel: Cleckheaton 3422 (5 lines) 
London Works: 406 Roding Lane South, Woodford Green, Essex. Tel: Wanstead 7777 (4 lines) 


GEST) MARCH, 1960 Volume 21, No. 3 65 











model 1400 


8 in. by 24 in. capacity 
This is a new Surface Grinder having 
all the best features of our smaller, 
world-renowned **Model 540° but also 
including many others which are neces- 
| sary for this larger capacity machine. 
It is a high quality machine and most 
suitable for use in the Toolroom parti- 
cularly for form grinding. 








model 1011 


12 in. by 27 in. capacity 
This is the famous 
“Model 1011” re- 
nowned for its 
high quality per- 
formance. It has 


many features 
incorporated in * 
its design to ensure 
the necessary rigi- 


dity and opera- 
tional control for 
grinding to ex- 
tremely fine limits 
of accuracy and 
finish. 





A. A. JONES & SHIPMAN LIMITED. 
LEICESTER. Telephone 823222 


London Office & Showrooms: 50/52 Great Peter Street, 
London, W.C.2. Telephone Abbey 5908 9. 
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6 in. by 18 in. capacity 
The Model 540 
is a unique 
machine which has 
all the essential 
qualities for high 
class surface grind- 
ing. It is without 
doubt the © best 
known machine of 
its kind in the 
world, thousands 
are in use giving 
first class  per- 
formance and 
trouble-free — ser- 
vice. 
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THE 


ENGINEERS 


With our vast 

facilities and our skill 
in research and planning 
we are always ready to 
meet any demands for 


ANYTHING IN 
SHEET METAL 
WORK. 





N 





WE SHAPE THE THINGS TO COME . 








-7 ' We employ none but the finest craftsmen 


The Abbey Panel 
'& Sheet Metal Co. Ltd. most specialists in Sheet Metal manipulation 


, in the country. 


| BAYTON ROAD - EXHALL 
; | NR. COVENTRY 
| A.1.D., A.R.B. and C.1.A. approved 


Tel. BEDWORTH 207! PBX. 
eC ee | 


and are recognised as being among the fore- 
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Torrington Needie 
Bearings feature: 


* high radial load capacity 


* low coefficient of starting 
and running friction 


* low unit cost 


* long scrvice life 


This is why Torrington Needle Bearing 
provide maximum radial load capacit) “* 


The Torrington Needle Bearing’s full complement of sma 
diameter rollers provides the largest possible number of bearil 
contact lines in the load zone. This gives Needle Bearings a hight 
radial load capacity than any other bearing of comparable size. / 


Precision rollers ensure smooth anti-friction performance wit] 
low coefficient of starting and running friction to match this w 
equalled capacity. Rollers are positively retained by the turned: 
lips of the outer shell, permitting simple, economical installatic 
and assembly. 


TORRINGTON BEARINGS 


The Torrington Company Ltd., Bearings Division, Torrington Avenue, Coventry OE : Glasgow Office: 
London & Export Office: 7-10 Eldon Street. E.C.2 j i 50 Wellington Street, 













When you need 
more than just a motor... 




















A TYPICAL PROBLEM 


The importance of accurate differential 
speeds in sectional paper machine 
drives is one of the many specialised 
industrial problems of which AEI 
has extensive practical knowledge. 


1750 ft/min. 


... callin an 1755 ft/min. 
AEI| sales engineer 





whospecialises in your industry. He understands 
your particular problems and will ensure that 
you get drives and control gear designed to meet 
your exact needs. But his services go far beyond 
the supply of equipment. He will assist with 
in ( every aspect of the problem, including layout, 
f integration of related equipment, safety and 


cit operational considerations. 1755 ft/min. 
| 


sma 
earn: 
hight 
ze. | 
e ye Associated Electrical Industries Limited 
11S ul 

ned-if Motor and Control Gear Division 
Natio RUGBY & MANCHESTER, ENGLAND 














\ INCORPORATING THE MOTOR AND CONTROL GEAR INTERESTS OF BTH AND M-V & 


rh) AS422 
A.S.E.E. Exhibition — Visit Stand No. L9. 
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A shot every moment 
—cast well and true, 

| with production improvement 

means business for you 


MODEL 215E 





— CARLISLE 21418 


TELEPHON 





Wfdoo! 
Aooulhal =e 





ING DIVISION 
HILL ROAD 


RLISLE 
ee signifying .. - 


LIFETIME QUALITY DIECASTINGS... 





ENGINEER 
N 
DURRAN 
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facte 
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MODEL 4 





MODEL 450 
PRODUCTION’S MUCH FASTER WITH A COULTHARD-KIPPCASTER. 
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Let Teleflex Conveyors become 
“The Invisible Men’’ 
factory. Our representatives are 


available anywhere at short notice 


MARCH, 


1960 


Volume 21, No. 3 


TELEFLEX manufacturing resources are spread throughout 
Europe—Great Britain, France, Western Germany, Italy, 


Spain and the Netherlands. There is a complete interchange of 


technical experience enabling the latest practises in mechanical 
handling to be made available to a world-wide clientele. 


Chain, Slat, Roller, Belt Conveyors, etc. 
for factory installations. 


“= Peleflex 


The EXPERTS IN MECHANICAL HANDLING 


TELEFLEX PRODUCTS LIMITED - P.O. BOX 1 * BASILDON - ESSEX 


Tel: Basildon 20581 ; Grams: TELEFLEX PHONE BASILDON 

Midlands Office: 57 Warwick Road, Birmingham || * Tel: Victoria 5333 
P3706 
7\ 





MORGANITE CARBON VANES MEAN 
CLEAN PAPER 





C7la 
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MUO) eV tena VANES 


Photograph by courtesy 
of Rotaprint Ltd. 





The air supply for the paper feed of these Rotaprint offset litho machines at 
Unilever Ltd., is free from oil mist— and the rotary vacuum pumps require no 
maintenance, thanks to the use of MORGANITE CARBON VANES. 


Light as aluminium, non-hygroscopic, readily machineable, highly resistant 

to wear and requiring no lubrication— these are some of the special 

properties of MORGANITE CARBON VANES. They are especially suitable 
for use in rotary pumps and compressors where non-contamination is essential. 


MORGANITE CARBON VANES resist chemical atmospheres and 
corrosive conditions ; withstand high temperature: immersion in liquids ; are 
suitable for inaccessible positions and completely eliminate maintenance. 
They are solving the specific problems of many manufacturers — maybe they 
will solve yours. Please write or telephone for leaflet SD 69, or 

for one of our Technical Advisers to call. 











THE MORGAN CRUCIBLE COMPANY LIMITED, 


BATTERSEA CHURCH ROAD, LONDON, S.W.11. Telephone: BATtersea 8822 
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TYPE SC 


WITH SEALED BALL BEARINGS 
Used for moderate loadings on shafts 

}’ to 24” diameter. There are 30 bore sizes 
available in 1/16th inch steps. 


RUGGED : STREAMLINED 
SELF ALIGNING : SEALED 


DO DG 3 plummer blocks 





- 























TYPE E 


WITH TIMKEN ROLLER BEARINGS 
Designed for the more heavily loaded shafts in 
the range 14” to 5” diameter. Choice of 15 bore 
sizes in 4” increments is available. 


RUGGED -: HIGH SPEED SUITABILITY 
POSITIVE LOCK ON SHAFT : LOW PRICE 


(©). 








J. H. FENNER & CO. LTD. HULL 


BELFAST BIRMINGHAM. BRADFORD. BRISTOL. BURNLEY. CARDIFF 
GLASGOW. HULL. LEEDS. LEICESTER. LIVERPOOL. LONDON. LUTON 
MANCHESTER MIODLESBROUGH NEWCASTLE NOTTINGHAM 
SHEFFIELD. STOKE 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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THE QUEEN 
CO. LTD. DARWEN 


sasnsonvonees OF PAIN 


Catalog ue of 


THE WA 
ALPAMU 
DARW R CO LTD 


ens LONDON 





FOUR helpful publications 


Constant research has ensured that Walpamur Industrial Finishes 

meet every requirement of modern industry, and these four free publications 
will help you to make the best possible use of this extensive range. 
CATALOGUE OF INDUSTRIAL FINISHES describes the pre-treatment of 


metal surfaces before painting and gives details of primers, fillers and stoppers, 
stoving finishes,enamels, nitro cellulose finishes etc. 


A WELL KNOWN NAME IN THE WORLD’S INDUSTRY 


EPOXY RESIN PAINTS booklet details the complete range of FEROX 


epoxide resin based paints, including stoving, air drying, and cold cure finishes for 
many industrial requirements. 


SILICONE LEAFLET gives information about the use of silicone in heat resisting 
and water repellent paints, bonding varnishes, etc. 


INDUSTRIAL SHADE CARD shows the complete range of colours available for 
all types of finishes. 


All are obtainable free on request to: 


THE WALPAMUR COMPANY LIMITED 
DARWEN AND LONDON 


SY APPOINTMENT 
A . bs , TO WEA MAJESTY THE QUEEY 
Paints, enamels, varnishes and finishes for every industrial need 


MANUFACTURERS OF PAINT 


wed 
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WRITE FOR FREE TRIAL SAMPLE TODAY... 
SEE THE /NSTANT IMPROVEMENT THAT R.T.D. COMPOUND BRINGS ! 


Produced specially to deal with the extremely high 
pressures encountered in drilling, tapping or reaming 
tough stainless or alloy steels, nickel or titanium. 
Rocol R.T.D. Compound cuts machining time, gives 
better finish, and has frequently lengthened tool 


life by up to 30 times. 
Write for your free trial sample today. 


Rocol Fe: Be r COMPOUND 


ROCOL LTD. A 
HOLborn 1985 Rocol 


General Buildings, Aldwych, London, W.C.2. Tel: 
Tel: Garforth 2261 PRODUCT | 





Rocol House, Swillington, Nr. Leeds. 
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over the past five years 










Four Mirrlees KVSSi2_ Engines 
each developing 3240 B.H.P./2250 
kW at450r.p.m. Installed at John St 
Pumping Station, Toronto, Canada. 


have produced one of the large 
‘K’ TYPE DIESEL ENGINES 


and the output is still increasing | 


an achievement made possible by exceptional 





‘Two of six KVSS12 Engines each 


developing 2484 B.H.P. 1742 kW at manufacturing facilities, modern engineering tech- 
428 r.p.m. Installed at the Central : . R 
Electricity Board, Mauritius niques, and a co-ordinated flow production system 


operated by experienced Diesel engineers, in one of 
the most up-to-date manufacturing plants in the 


world. 


Specialization in this one sphere of engineering 


*@ 


ensures controlled high quality construction at 


tr 


Six Mirrlees KVS12 Engines each 
developing 1777 B.H.P./1242 kW 
continuously on site at Lyallpur 
Power Station. Pakistan. 


every stage, with maximum production efficiency 


and speed in output. 





Every Mirrlees ‘K’ type Diesel engine is built to 








an exacting specification to meet arduous service 
requirements, and represents the latest and_ best 


prime mover in its power range. 


MIRRLEES, BICKERTON & DAY LIMITED 
HAZEL GROVE + STOCKPORT + CHESHIRE 





Seven Mirrlees KVSS12 1800 kW, Tel: STEpping ‘Hill 1000 (15 lines) Grams: Mirrlees, Telex, Manchester 
and two KVSS16 3000 kW genera- 
ting sets installed at the Jersey Sy 
(Channel Islands) Power Station at A member af the Hawher Siddeley Group 
St. Helier. 
MG4 
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DOUBLE 


HERME 


TA co. v4 MARK 





DISCOVER NEW WAYS 
of cutting time and cost in 
making parts and components 
and for many types of 
repairs. DOUBLE BOND 
—an entirely new 
material—can be 
used for jointing, 
filling and moulding, 
or fabrication of actual 
parts. This versatile self- 
setting structural plastic 
is available in two grades; 

one moulds like putty for filling 
in depth, the other spreads like cream 
for shallower and larger areas. 

Both set like lead, machine like brass 
and can be used as a cold solder. 
Write for 7/6d. trial pack which 
includes both grades. 





















contact 


Kenilworth 


MAKERS OF ‘HERMETITE’ JOINTING COMPOUNDS 
AND SUMMIT ALUMINIUM METALLIC PAINTS 


THE KENILWORTH MANUFACTURING CO. 
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WEST DRAYTON, 
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ENGINEERS’ 


STRUCTURAL 
PLASTIC 





MIDDLESEX 
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BoTH at Vickers. 

All types of extrusions 

in brass. Fine limits, 

good quality, quick delivery. 
Write or phone 

for information to: 


Non-Ferrous Metals Department 
(Division 1 ), 
Vickers-Armstrongs (Engineers) 
Limited, 

Elswick Works, 

Newcastle upon Tyne. 
Telephone: 33101 


| Brass extrusions by VIGKERS 


Vickers-Armstrongs (Engineers) Limited 
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Makers of scientific instruments since 1856 


Make an instrumental note... rho | 

| FFG |S 
| | oye 

Division and Angle Measuring Instruments, Dividing Engines. \ chan 


that if vou have anything to analyse. to measure. 
inspect. or survey, the people to help vou are Hilger & Watts 


Autocollimators, Block Levels and Clinometers. Circular 


Linear Measuring Machines, Microscopes, Gauge Interferometers. ; ‘i bo» inhe 
Optical Flats, Angle Gauges, Polygons, Ete., Seales and Circles. —\, ' : ; = 
Projectors, Analytical Instruments, Surveying Instruments. aa hy .. n Cc 
diffe 

HILGER AND WATTS LTD - 98 ST PANCRAS WAY - LONDON - NW1 ~ 

Ne | 


HILGEK & WATTS LTD. WITTEN-ANNEN, GERMANY HILGER & WATTS INC., CHICAGO 5, USA ¢ 
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@PHOTO-ELECTRIC CALIBRATION 
OF ELECTRICITY METERS 
In this new photo-electric 
calibrating and testing instrument 
for electricity meters, two electric 
pulse trains are derived by reflect- 


A QUICK GLANCE AT THE LATEST 
TECHNICAL DEVELOPMENTS 
THROUGHOUT 


THE WORLD 





ing light beams from the rotating 
armatures of a meter under test and of a standard 
meter onto photoelectric devices. The parts of 
the armatures from which the light is reflected 
are so constructed that the light beams are 
interrupted at regular intervals, recurring in 
each case at a frequency depending on the speed 
of rotation of the armature. The impulse train 
derived from one armature is applied to a 
cathode-ray tube as a signal voltage, and the 
impulse train derived from the other armature 
is applied to a sweep generator capable of being 
synchronized by an impulse train having a 
repetition frequency of any value within the 
entire range of frequencies produced in oper- 
ation. In this way a sweep voltage, or voltages 
of the same frequency, are applied to the 
cathode-ray tube to produce a regularly recur- 
ring trace. 

The instrument may, for instance, be so 
designed that the impulse train derived from the 
one armature is applied across one pair of 
deflection plates of the cathode-ray tube, and the 
impulse train derived from the other armature is 
applied to a relaxation oscillator comprising a 
capacitor. This capacitor is arranged to be 
charged through a constant-current pentode 
valve, and discharged on the application of 
each impulse. The current supplied by the 
pentode valve is regulated by a feedback circuit 
in such a way that any tendency for the sweep- 
voltage amplitude to vary is resisted. This 
method is claimed to be particularly advan- 
tageous when successively calibrating meters 
having different rated loads. 


From Brit. Pat. Spec. 819, 136, 
Landis & Gyr A.G., Zug, Switzerland 


@ ELECTRIFIED FIBROUS AIR FILTERS 

There are two principal methods of separating 
suspended particles from air, i.e., mechanical 
separation and electrostatic precipitation. Mech- 
anical separation includes dry-type _ filters, 
cyclones, water scrubbers, and gravity settling 
chambers. Mechanical separators depend on 
inherent differences in size and density existing 
between particles and the gas containing them. 
In contrast, electrostatic precipitators cause a 
difference between properties of the particles and 
those of the gaseous medium, either by charging 
the particles in an ionizer or, without an ionizer, 
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by subjecting them to polarization in the field 
existing between charged plates of the precipi- 
tator. The principal mechanism of removal in 
mechanical separators is inertial impingement, 
this being effected by turning the direction of the 
air stream, and thus causing particles to be 
thrown out by their inertia onto collecting 
surfaces. As it is necessary to exert force on the 
entire air stream, the operation causes a pressure 
drop which increases with separation efficiency. 

Electrostatic precipitators do not suffer from 
this defect, since the applied field acts directly 
on the particles alone, so that they have the 
inherent advantage of high efficiency at a very 
low pressure drop. Unfortunately, ordinary 
electrostatic precipitators are not satisfactory 
where space requirements must be kept low. 
However, by inserting fibre-glass in the inter- 
space between the plates of an electrostatic 
precipitator, an electrified fibrous air filter can 
be obtained. Owing to the fibre-glass packing 
the particles passing into the filter have only a 
few thousandths of an inch to travel under the 
influence of the electric field before contacting a 
collecting surface, and a very high collecting 
efficiency can therefore be obtained within a 
minimum of space. 


From Applications and Industry (AIEE), U.S.A., 
November 1959, pp. 276-278 


@ HEAT TRANSFER IN 

MAGNETIC FIELD 

In a gas heated to a very high temperature. 
ions and free electrons are present which cause 
it to become electrically conductive in the same 
way as a molten metal. It is well known that 
flowing streams of such conductors are affected 
by electrical and magnetic fields. Two important 
modes of heat transfer of fluid flow are those 
of forced and free convection. A recent analysis 
of the heat transfer in laminar forced convection 
flow of an electrically conductive fluid over a 
flat plate in the presence of a magnetic field led 
to the conclusion that both the skin friction and 
the heat-transfer rate are reduced by the pre- 
sence of a magnetic field. 

The paper under review is concerned with 
the free-convection heat transfer of an electric- 
ally conductive fluid passing along a vertical 
plate in laminar flow in the presence of a trans- 
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verse Magnetic field. The investigation was 
conducted with a view to evaluating the effect of 
the magnetic field on the velocity profile, the 
temperature profile, and the heat-transfer rate. 
The boundary-layer equations for self-preserving 
fows are integrated numerically for unity 
Prandt] number, and the effect of the transverse 
magnetic field on the velocity profile, temper- 
ature profile, and the rate of heat transfer by 
convection is discussed. It is concluded that the 
heat-transfer rate is reduced as the intensity of 
the magnetic field is increased. Similar equations 
apply to cases in which the magnetic field in- 
tensity varies according to the power -; j of the 
distance from the leading edge of the plate. 
It was established that the non-dimensional 
quantity given by the product of the magnetic 
parameter and the distance expresses the 
effectiveness of the magnetic field. It was also 
found that the velocity profile is flattened and the 
heat-transfer rate reduced by the magnetic field. 


From Transactions of the Japan Society for Aeronautical and Spac« 
Sciences, Vol. 21, No. 2, 1959, pp. 22-26 


@ AN INNOVATION IN HIGH-RATIO GEARING 

A most unconventional type of gear drive 
has been developed which can step up or step 
down speed ratios by as much as 1,000,000 to 1. 
It can transmit rotary-to-rotary, as well as 
rotary-to-linear, or linear-to-linear motion. The 
rotary-to-rotary version has a ring gear with 
internal teeth mating with a flexible gear with 
external teeth. These teeth are straight-sided, 
and both gears have the same circular pitch; 
hence, the areas of engagement are in full mesh. 
However, the flexible inner gear has fewer teeth 
than the outside gear, and its pitch circle is there- 
fore smaller. The third member of the drive is a 
link with two rollers and rotates within the 
flexible gear, causing it to mesh with the ring 
gear progressively at diametrically opposite 
points. This propagates a travelling strain, or 
deflection wave, in the flexible gear. If motion 
of the centre link or ** wave generator ~* is clock- 
wise, and the ring gear is held fixed, the flexible 
gear will rotate counterclockwise at a slower 
rate with constant angular velocity. The teeth 
are stationary where in mesh, thus acting as 
splines in full contact. The movement of the 
flexible driven member is confined to the area 
in which the teeth are disengaged. Each rotation 
of the centre link moves the flexible gear by a 
distance equal to the tooth differential between 
the two gears. Thus, the speed ratio between 
centre link (input) and flexible gear with, say, 
180 teeth in the ring gear and 178 teeth in the 
flexible gear, is 1 : 89, the input and output 
rotations being in opposite directions. 

It is claimed that the new drive avoids many 
characteristic difficulties of conventional gear 
systems. Thus, for instance, it offers a much 


MARCH, 1960 Volume 21, No. 3 


higher torque capacity than conventional gear- 
ing, owing to the fact that in the new drive 
usually 55°, of the teeth are in contact, as com- 
pared with 2 to 6% in conventional gears. 
Mechanical efficiency is high and does not 
decrease as markedly as in the case of conven- 
tional gearing when the speed ratio is increased. 
By making the inner member capable of adjust- 
ing the deflection, backlash can be eliminated. 


From Product Engineering, U.S.A., 
February 8, 1960, pp. 47-51. 


@ SUPERCAVITATING FLOW PAST SLENDER 

DELTA WINGS 

The behaviour of two-dimensional, thin, 
lifting foils with full cavitation in steady un- 
bounded flow is now fairly well understood. 
However, there do not seem to exist any theo- 
retical results pertaining particularly to the 
behaviour of three-dimensional lifting wings 
with full cavitation. When the wing-cavity 
length is somewhat shorter than the span of the 
wing, no difficulties would seem to present 
themselves in the direct extension of lifting line 
results, but, when the cavity is longer than the 
span, even the forces on the high aspect-ratio 
foil may very well be affected not only by the 
decreased effective angle of attack due to the 
trailing vortex system, but also by the difference 
between the two-dimensional and actual cavity 
shapes. In the extreme case of very low aspect- 
ratio or slender supercavitating wings, the flow 
pattern becomes primarily dependent on the 
* tip ’ effects, and considerations apply different 
from those pertaining to moderate aspect-ratio 
wings. In the case of flat, slender deltas, the 
possibility exists that the supercavitating flow is 
essentially conical. 

In this paper the theory is developed for a 
conical flow involving cavities which spring 
from the leading edges of the delta and cover a 
part of the top of the wing; the centre part of 
the wing top is assumed to be wetted by a kind 
of re-entrant jet flow. Results are obtained for 
the two separate asymptotic cases in which the 
cavitation number is either very small or very 
large. The lift of a fully cavitated wing is esti- 
mated to be approximately four-tenth of its 
fully wetted lift. 


From Journal of Ship Research, U.S.A., 
December, 1959, pp. 17-22 


@ BENDING CERAMIC AND IONIC CRYSTALS 
A number of research studies now in progress 
are concerned with widening the range of 
application of ceramic materials and ionic 
crystals by overcoming certain characteristic 
properties which were hitherto considered in- 
nate. Undoubtedly the most important physical 
property of a metal is its formability by plastic 
deformation. In contrast, a serious difficulty in 
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the utilization of ceramic materials is their 
inability to be plastically deformed. It has 
recently been found, however, that a single 
crystal of magnesia can be bent immediately 
after cleaving, i.e., after a clean surface is 
exposed. This observation has led to the con- 
jecture that the embrittled state is not the 
natural state of the material, but that ductility 
is lost because of surface contamination. 

Using this concept, it has been found 
possible to bend “clean” crystals of ceramic 
and ionic materials. However, while the appar- 
ent ductility is of considerable interest in the 
laboratory, it obviously lacks the adaptability 
required in production processes, so that there 
is an Obvious need for another method of 
“ductilization ** which does not require cleav- 
ing or dissolving the material immediately prior 
to deformation. To this end, a technique has 
now been developed which will make ionic 
crystals ductile through the application of a high- 
voltage direct current across the material during 
the actual deformation. It has been found 
possible in this way to bend sodium-chloride 
crystals into a horseshoe shape and then to bend 
them in the opposite direction. While this 
technique has not as yet been extended to 
magnesia, applications for ionic materials 
plastically deformed by this method are immedi- 
ately apparent, including the production of 
crystal detectors and (perhaps more important) 
crystal transducers. 


From Electronics, U.S.A., 
January 18, 1960, pp. 100, 102, and 105 


@ STUDY OF ICE ADHESION TO SHIPS 

A systematic study of the problem of ice 
adhesion to ships is now under way at the 
Material Laboratory of the New York Naval 
Shipyard, the programme involving applications 
of surface chemistry and the evaluation of poten- 
tial ice-phobic formulations and commercial 
coatings. For this purpose, a special ice-adhesion 
lesting apparatus has been developed for the 
quantitative investigation of the phenomena 
involved in ice adhesion. The apparatus is used 
{0 measure, under specific conditions, the 
adhesion of ice in terms of stress in pounds per 
square inch required to shear the ice horizontally 
from a surface. In the case of a navy-grey deck 
paint, ice-adhesion values were found to vary 
from a minimum of about 75 psi to more than 
f25 psi. This finding emphasizes the sizeable 
forces of adhesion which have to be overcome 
by ice-chippers on the deck of a ship. 

Investigations of one ice-phobic coating 
have shown that ice-adhesion values as low as 2 
to 30 psi can be obtained. This coating, which is 
of the polysiloxane class and combines promis- 
Ing ice-release properties with excellent resist- 
ance to water immersion, is said to have with- 
MARCH, 
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stood more than sixty cycles of water immersion 
before film failure. The report also states that 
selected inorganic additives to standard navy- 
grey paint will give it some ice-phobic quality: 
in fact, some additives have lowered the initial 
ice-adhesion values on grey deck paint from 80 
psi to the range of 20 to 40 psi. Usually, how- 
ever, the effect of these additives is only tempor- 
ary, ice-phobicity soon wearing off. The investi- 
gators state that, for a material to be considered 
as an ice-phobic coating, adhesion values should 
remain below 5 psi on repeated ice releases for 
25 trials with water immersion between ice 
releases, and for 50 trials with no water immer- 
sion between ice releases. 

From Bureau of Ships Journal, U.S.A., 

December 1959, pp. 10-11 


@ FLUIDIZED-BED PROCESS FOR THE PRO- 
DUCTION OF HEAVY PLASTIC COATINGS 
Plastic coatings of uniform thickness and 

high quality are now being produced by the 
fluidized-bed process. The parts to be coated 
are first preheated in an oven to a temperature 
above the melting point of the plastic coating 
material. The preheat temperature required 
depends on the type of plastic used, and on the 
shape, mass, and material of the part. The pre- 
heat temperatures required for various plastics 
range from 250 to 800 F. After preheating, th: 
parts are immersed and moved to and fro in a 
fluidized bed of the finely divided plastic powders. 
Fluidization of the powders is produced by an 
ascending current of gas or air in the tank 
containing the powders, the powders then 
behaving in the same way as a fluid. When the 
individual powder particles contact the heated 
part, they fuse and adhere to its surface. In 
many cases the part is post-heated to coalesce 
the coating completely and to improve its 
appearance. The thickness of the coating de- 
pends on the temperature of the part and on the 
period of immersion in the fluidized bed. Com- 
paratively heavy finishes, ranging in thickness 
from about 0-005 to 0-05 in., are produced in a 
single dip. An important advantage of fluidized- 
bed coatings is that they are more uniform than 
conventional solution-type coatings. A fluidized- 
bed coating closely follows the contours of 
irregular surfaces; also, it virtually eliminates 
excessive build-up, sagging and dripping, and 
has good edge coverage. The fluidized-bed 
process is well suited for applying solvent-resist- 
ing materials such as nylon and chlorinated 
polyether, which are difficult to apply by any 
other method. Thus, in some cases the advan- 
tages of a solid plastic can be obtained by using 
the material as a coating over a less expensive 
substrate. 


From Materials in Design Engineering, U.S.A... 
February 1960, pp. 91-95 


85 





Micro Hardness Tester 


Swirl 


Electrolytic Polishes 











Plating Gauge 


& metal sorter 


The most 
modern range in 


Specimen 
Mounting Press 


Metallurgical 





Instruments | 
iti | 
ganna si "M1, 
\\v\ I}, 
\\ /; 

\\ /1)) 
\\ ‘ 
\\\ , 
\ | 
‘a Nash & Thompson make a modern, compact, 
~ streamlined range of metallurgical instruments 
~ specially designed to meet all your needs, in the laboratory, | 
Y workshop or industry, accurately, efficiently ‘ 

and economically. The Nash & Thompson 

high quality equipment gives excellent 
Few Sinden dinate performance, increases production efficiency and ensures 
write to: reliable results every time. 


Nash and Thompson. 


Hook Rise, Tolworth, Surbiton, Surrey. 


Tel: ELMbridge 5252 





jsp 5# 


86 THE ENGINEERS’ DIGEST 


seer 


~ 





sidere 
ation 
count 
{00 gi 
uses ¢ 
transi 
initial 
oscil: 
opera 
whict 
applic 
perfo 
of w 
contr 
to be 
funct 
detec 
Geigt 
convi 
circu 
close 
time 
the c 
out | 
inter 
the ( 
fuel | 
to be 


of s 
qual 
of t 
meté 
shou 
spee 
avai 
obte 
proc 
beer 
duri 
refe 
batt 
has 
of 
con 
Res 
out 


MA 








a 


imen 
Press 





LTD 


ise) 








@ DETERMINATION OF JET FUEL FLOW RATES 

BY RADIOACTIVE TRACERS 

During the course of investigations using 
radioactive tracers to measure flow rates of 
liquids, a circuit was required to measure time 
intervals of about 25 milliseconds. The particular 
application involved was the measurement of the 
rate of flow of fuel to a jet engine. Previous 
methods used to measure flow rates were con- 
sidered unsuitable either from the instrument- 
ation point of view, or, in the case of the total- 
count method, the flow rates encountered were 
too great. The circuit developed for this purpose 
uses a Geiger tube as the detecting element. A 
transistor switch circuit is operated by an 
initiating pulse, and controls gate circuits for the 
oscillator and Geiger amplifier circuits. The 
operating cycle is initiated by a trigger pulse 
which is amplified by the trigger amplifier and 
applied to the switch circuit. The switch circuit 
performs two simultaneous functions, the first 
of which is to open the gate for the crystal- 
controlled oscillator, permitting oscillator output 
to be applied to the recorder, and the second 
function is to open the gate controlling the 
detector amplifier, permitting output from the 
Geiger tube to pass into a scaling circuit of 
conventional design. Output from the scaling 
circuit is fed back to the switch circuit, which 
closes the two gates previously opened. The 
time elapsed between the initiating trigger and 
the closing pulse from the scaling circuit is read 
out from the recording device. Thus, the time 
interval depends on the pulse rate delivered by 
the Geiger tube which, in turn, depends on the 
fuel rate. Performance of this device has proved 
to be very reliable. 


From Electronics, U.S.A., 
February 19, 1960, pp. 58-59 


@ DETERMINATION OF PHOSPHORUS 
MANGANESE IN CONVERTER BATHS 
In the blowing operation for the conversion 

of steel, it is particularly important for the 

quality of the steel produced and for the economy 
of the process that the course of the critical 
metallurgical processes in the molten metal 
should be established with the greatest possible 
speed and accuracy during the very short time 
available during the blow, so that the results 
obtained can be used for controlling the blowing 
process. Although numerous attempts have 
been made to provide continuous information 
during the blowing operation, especially with 
reference to the phosphorus content of the 
bath, no satisfactory solution to the problem 
has so far been found, because of the presence 
of numerous overlapping influences in the 
converter during the very short time available. 

Research has therefore been limited to working 

out methods by means of which a characteritics 
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point in the dephosphorization process can be 
determined and used for predicting the probable 
end-point of the blow. 

A recently patented method of estimating 
the amount of phosphorus or manganese con- 
tained in the bath during the blowing operation 
is based on the extraction of dust from the 
converter gases and the determination of the 
amount of the particular element contained in it. 
From the amount found in the dust, the amount 
present in the bath can then be determined 
from the known proportional relationship 
between these amounts. This method is based 
upon the surprising fact that the amount of 
phosphorus emitted from the converter in the 
form of fine dust has a definite proportional 
interrelationship with the phosphorus content 
of the bath; the same holds true for manganese. 


From Brit. Pat. Spec. 826, 287, 
Hiittenwerk Oberhausen A.G., Oberhausen, Germany. 


@ FUSION WELDING OF METAL FOIL 

The need for high-strength, low-weight 
structures calls for the attainment of joints 
whose weight is not excessive and whose 
mechanical properties are equal to those of the 
metal being fabricated. While the basic nature of 
welding is compatible with these requirements. 
inert-gas-shielded tungsten-are welding is parti- 
cularly adaptable for the butt-welding of foils. 
However, careful consideration of a number of 
the process variables is essential. Only by con- 
trolling these variables through good design of 
all components of the welding equipment can 
foils of 0-002 to 0-005 in. in thickness be welded. 
Accurate preparation of the joint edges is essen- 
tial to achieve successful welds. The volt- 
ampere characteristic of the low-current arc 
required for welding of foil necessitates careful 
selection of the power supply. The are voltage 
increases very sharply as the current decreases. 
The rate of increase is affected by the shielding 
gas and the are length. Arc stability is achieved 
if a well-defined intersection of the volt-ampere 
curves of the arc and the power supply is de- 
veloped and if the electrode tip maintains its 
shape. When a power supply with a sharply 
drooping volt-ampere characteristic is used in 
conjunction with a pointed electrode and an 
argon-helium shielding mixture, rapid are igni- 
tion and satisfactory arc stability are obtained. 
The contour of the welded joint is influenced by 
arc- and surface-tension forces acting on the 
molten weld pool. These forces displace the 
metal to either side of the seam, so that a thinner 
section is usually obtained in a plain butt joint. 
Proper design of the hold-down and backing 
strips for a given metal thickness limits this 
effect. 


From Welding Journal, U.S.A., 
December, 1959, pp. 1182-1191. 
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The Effects of Magnetic Fields on the Transfer 


Characteristics of Metal Particles in Electric Ares 


By P. SHAJENKO 


In the arc-welding of heavy ferritic sections, a difficulty 
often encountered is * arc blow’’, which refers to a 
condition in which the welding arc is deflected from the 
desired target, leading to poor welding. As a result, 
many methods have been used to counteract arc blow, 
including changing ground locations, using split grounds, 
using welding rods of small diameter and with uniform 
coverings, maintaining smaller welds, making narrow 
stringer welds, using permanent magnets, demagnetizing 
the plates to be welded, using specially designed magnetic 
shunts, using alternating current, etc. 

These many apparently unrelated methods used to 
relieve arc blow indicate lack of a working hypothesis 
relative to arc-blow-producing phenomena. It is evident 
that not only the arc, but also the metal transfer is affected 
by arc blow, but the manner in which arc blow affects 
metal transfer has not been clearly understood. The 
problem has been further complicated because of the 
meagre knowledge available on the subject of metal 
transfer during welding. The object of this paper is, 
therefore, to present a hypothesis which explains the 
observed phenomena associated with arc blow. 

During the investigation of magnetic arc blow it was 
observed that metal transfer from one electrode to 
another was affected by the presence of a magnetic field. 
This could not be attributed to the direct interaction 
between the magnetic field and weld metal; however, it 
was assumed that the magnetic field in some way affected 
metal-transfer forces. Subsequent investigations based 
on this assumption provided information needed for a 
better understanding of the transfer characteristics of 
uncharged metal particles in the welding process. 

In this investigation, two ferritic metal plates of }-in. 
thickness were used. Each plate was wound with 120 
turns of No. 12 wire and connected to a d.c. variable- 
Voltage reversible-polarity power supply. Magnetic- 
field density in the air gap between the welding plates was 
measured, prior to welding, with a flux-meter. 

The following parameters were controlled: 

(a) Magnetic-field density in the air gap. 

(b) Direction of the magnetic field. 

(c) Welding-rod material, i.e., ferritic and austenitic. 

(d) Welding-rod covering. 

Welding was performed with covered ferritic elec- 
trodes of }-in. diameter. A constant welding current of 
240 A was maintained, while the magnetic-flux density 
Was gradually increased from 0 to 550 gauss. 

At zero field density in the air gap, good welds were 
Produced and no arc blow was noticed. As the plates 
MARCH, 


1960 Volume 21, No. 3 


From Welding Journal, U.S.A., 
Vol. 39, No. 2, February 1960, 
pp. 83s—88s, 9 illustrations 


were gradually magnetized, the arc blow first became 
noticeable at flux densities of about 160 gauss. The weld- 
ing arc was deflected from the target, and heavier-than- 
usual spattering of metal was evident. The difficulty 
experienced at this density was found to be dependent 
on the direction of arc deflection and was experienced only 
when the arc was deflected opposite to the direction of 
welding. As the flux density was further increased to 320 
gauss, severe arc blow was encountered. The arc was 
intermittently extinguished with metal spattering pre- 
valent, and welds of poor quality and appearance were 
produced. 

Investigations were made during welding with flux 
densities in the air gap above 500 gauss. Under this 
extremely severe condition, it was found that metal 
spattering was in the direction of arc blow and that 
metal particles were projected considerable distances, 
particles of ¥-in. diameter being projected as much as 
4 ft. It was also noted that the welding rod was con- 
sumed on the side to which the arc was deflected. 

Arc blow was experienced with both ferritic and 
austenitic electrodes, and it is of interest to note that the 
arc-blow effect was produced when welding with a rod 
from which the covering had been removed on one side 
and with no magnetic field in the air gap. In this case, 
also, the arc became unstable and metal spattering was 
directed from the bare side of the electrode. 

When the magnetic flux was adjusted to 480 gauss in 
the air gap, heavy arc blow resulted. The arc was dis- 
persed and deflected from the target, and more than } in. 
of the welding rod was consumed on one side, thereby 
effectively increasing the arc length. No weld deposit 
could be made at this field density. 

Based on these observations, investigations were made 
into the effectiveness of compensating magnetic fields, 
and the possibility of preventing unequal consumption of 
the welding rod by rotation. In this connection, since an 
electromagnet can be used to produce and to control arc 
blow, it was considered convenient to study arc be- 
haviour when an arc-blow-producing magnetic field was 
compensated by an opposing magnetic field. For this 
purpose, a permanent magnet of 3-lb weight and 310 
gauss was used to create the opposing field and was 
placed across the air gap between two ferritic metal 
plates previously magnetized to produce 320 gauss in the 
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air gap. The compensating effect of the permanent mag- 
net on the arc was readily noticeable, although satis- 
factory conditions for welding were difficult to establish. 
This was because flux density varies throughout the gap 
and because the magnetic field produced by a permanent 
magnet is localized by magnet location, so that the pro- 
gressing arc is subjected to a varying magnetic field. 

A detailed study of field interaction and the resulting 
effect on the welding arc was made, using special test 
equipment in which the are can be thought of, electric- 
ally, as a flexible extension of the welding rod and was 
therefore simulated by a conducting rod extending into a 
mercury pool. The mercury pool was used to provide the 
electrical connection at one end of the rod and to permit 
rod movement under magnetic deflecting forces. Strain 
gauges were mounted on the welding rod to sense com- 
ponents of deflecting force on the rod, from which the 
amplitude and directions of the force could be deter- 
mined. Signals from associated bridge circuits were 
indicated on zero-centred micro-ammeters. The polarity 
and magnitude of magnetism in the air gap were con- 
trolled with magnetizing coils. 

Measurements were made of the deflecting force on 
the rod while carrying 120 A, as the flux density in the 
air gap was varied in steps of 100 gauss, ranging from 0 
to 500 gauss. These values are average, since the field 
density varied across the 10-in. wide plate. Variations 
were as high as 68 gauss. 

The deflecting force acting on the rod is proportional 
to the current flowing in the rod, the field density in the 
air gap, and the rod length effectively below the mercury 
surface. The direction of the deflecting force is perpendi- 
cular to the plane of current flow and magnetic field in 
the air gap. 

Assuming the rod to be perpendicular to the two 
rectangular welding plates and the rod current to be per- 
pendicular to the magnetizing field, the direction of the 
deflecting force should be along the air gap. However, 
measurements revealed deviations from this direction of 
as much as 18 deg. with 100 gauss in the air gap. At 500 
gauss, the deviation was negligible, because, at low flux 
density, the magnetic field due to rod current significantly 
contributes to the total magnetic field but, at high flux 
density, the magnetizing field is predominant. Ground 
location is of considerable importance at magnetic field 
densities below 160 gauss. With a specific ground loca- 
tion, it was possible to balance the rod-deflecting force 
completely. 

In an attempt to balance magnetizing fields at the 
five field densities with a permanent magnet, it was found 
that, in each case, only at one particular location of the 
permanent magnet was it possible to produce balance. 
Also, it is necessary that the field of the permanent 
magnet be opposite in polarity to the magnetizing field. 

In order to overcome these difficulties, a d.c. electro- 
magnet of patented design was made which provided a 
controllable magnetic-field strength of reversible polarity, 
utilizing a Wheatstone-bridge type of control unit. 
Fixed resistors in the control circuit were of 25-A capac- 
ity and 0-45 ohm each. The electromagnet consisted of 
320 turns of No. 12 wire wound on a ferritic core. Witha 
variable resistor (15 ohms, 25 A) adjusted to the balance 
position, no current flows through the electromagnet 
coil. The polarity of the electromagnet can be changed 
by adjusting this resistor to either side of the balance 
position. Increasing the bridge unbalance increases the 
magnetic-field strength. Because the electromagnet 
produces a field of easily controlled magnitude and 
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polarity, any field variations about the rod can be 
balanced. Utilized in actual welding operations, this 
electromagnet effectively balanced magnetizing fields up 
to 550 gauss. At the balanced position, the arc was stable, { 
the rod was consumed evenly, and there was normal /{ 
metal transfer, producing good welds. 

In order to study the effect of uneven consumption of 
the welding rod, a welding gun of patented design was 
constructed to rotate the rod during welding. The welding 
plates were gradually magnetized from 0 to 480 gauss in 
the air gap, and welding was started with a non-rotating 
electrode. As the magnetic field was increased to approxi- , 
mately 200 gauss, arc blow was encountered and directed 
spattering of metal noticed. When the welding rod was 
rotated, welding was improved. A further increase in 
flux density required shortening of the arc. Rod rotation 
permitted shortening the arc to a minimum, without the 
rod sticking to the plates. A gas layer maintained between 
the welding rod and the welding plate offers electrical 
resistance which compensates for shortening the arc. 

Uneven consumption of the welding rod and all 
consequent effects were eliminated by rod rotation. It 
should be noted that good results using a rotating elec- 
trode were not immediately attained. During normal 
welding, with no arc-deflection forces present, the oper- 
ator can maintain a relatively long arc; however, when arc- 
deflection forces are present, as in cases where rotating 
electrodes would be used, it is important that a short arc ; 
be maintained. This requires the operator to hold a short 
arc at all times, as an increase in arc length will result 
in arc blow. Extremely heavy arc blow requires that 
welding be in the direction of arc blow. 


Theoretical Considerations 


Several theories have been proposed regarding metal 
transfer in electric arcs, and these can be grouped around 
two basic concepts, i.e., globular metal transfer and metal 
transfer in the form of minute particles. Thus, Escholz* 
has advanced a theory that metal is transferred mainly 
in liquid form. Under welding heat, the top of the 
welding rod melts, forming globules which, owing to con- 
tinuous growing, make contact with the pool on the 
plate, whereupon the forces of adhesion and surface 
tension of the plate overcome the combined forces of 
cohesion and surface tension acting to hold the globule 
to the electrode surface. ' 

On the other hand, Larson* believes that metal 
transfer takes place in the form of small particles of about 
0-001-in. diameter, with occasional particles over 0-010 in. 
passing across the arc at speeds up to 120 mph. It takes 
0-002 sec for a large particle, and 0-001 sec for small 
particles to cover the distance between electrodes, so that 
particles are transferred without short-circuiting of the 
arc. Globular transfer of metal necessarily requires 
short-circuiting of the arc each time the globule transfers. 

Arc study, however, cannot fully account for both 
concepts. During welding, the arc is short-circuited, but 
at a much lower rate than would be necessary for globular 
transfer. Although Larson omits further explanation, 
his data are in close agreement with the data obtained 
in this investigation. From this study, it is possible to 
picture more clearly the metal-transfer mechanism. 

Welding heat is generated in proportion to the voltage 
drops along the welding arc. On the electrode surfaces, 


* O. H. Escuouz: The Welding Encylopedia, 12th edition, 1947, 
pp. 745-746 
+ L. J. Larson: /hid., pp. 744-746. 
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it localizes at cathode and anode spots which cover com- 
paratively small areas, and the temperature of the material 
at these spots may therefore rise above boiling point. 
The spots are in continuous movement on the electrode 
surface under the influence of electromagnetic, thermo- 
dynamic, and mechanical forces, the speed of this move- 
ment influencing the spot temperature. The temperature 
is much higher at the welding rod than on the metal 
plate, because the spot on the welding rod has less area 
about which to move and the welding rod has less mass to 
dissipate heat. In turn, the higher temperature makes the 
arc more attracted to a particular spot on the electrode 
surface, causing deeper local penetration. Metal in the 
immediate vicinity of the spot is in a molten state. The 
tremendous release of welding heat over a small area 
on the welding rod causes explosions which project the 
molten metal away from the tip of the welding rod. 

The magnitudes of these explosions are random, 
resulting in random distribution in the speeds and 
sizes of metal particles, some of which will be of suffi- 
cient size to short-circuit the arc. Higher temperatures 
produce stronger explosions, resulting in smaller and more 
energetic metal particles, which are directed from the 
surface of the rod tip to the molten pool on the metal 
plate. Heavy bombardment of the metal pool by these 
particles produces craters, the depth of which is a good 
measure of penetration and the quality of the weld. 
Also, a considerable amount of metal transfer is due to 
sub-surface explosions within the tip of the welding rod. 
Under intense welding heat, the gas available in the tip of 
the rod due to evolution, vaporization, decomposition, 
etc., causes explosions which accelerate metal particles. 

At lower temperatures, the magnitude and number of 
explosions decrease, and other metal-transfer forces, such 
as gravity and capillary attraction, become predominant. 
This type of metal transfer is experienced when welding 
with a bare electrode. 

The welding-rod covering, in addition to preventing 
oxidation, concentrates heat energy at the tip of the 
welding rod by providing insulation, thereby maintaining 
the tip at a much higher temperature and producing 
better metal transfer. The melting rate of the covering is 
lower than that of the filler metal, maintaining a con- 
cave shape in the welding-rod tip, with a focusing effect 
on metal particles. Only high-energy, randomly directed 
particles are able to escape the molten pool under these 
conditions, resulting in normal spattering. 

This point of view readily describes overhead welding, 
where gravity and capillary attraction without direct 
contact between electrodes is not possible. In overhead 
welding, higher currents and a shorter are length are 
desirable, since they both contribute to the magnitude 
of explosions. Forces of lower magnitude will be suffi- 
cient to lift metal particles across shorter arcs, increas- 
ing welding speed. 

Re-examining the methods used to counteract arc 
blow, it may be said, in the light of the above findings, 
that: 

(a) The use of a welding rod of smaller diameter 
may relieve arc blow, because the arc length can be 
kept shorter with less consumption on the side of 
the rod, providing better heat concentration. 

(b) The use of a welding rod with uniform covering 
may relieve arc blow, because the arc may break 
through the lighter covering, thus destroying the 
Particle-guiding and heat-concentrating properties of 
the rod covering. 

(c) The use of 


consumable-electrode welding 
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prevents arc blow, because the arc length is automatic- 
ally kept short and the small electrode and higher 
current density used provide the higher temperature 
required for good welding. 

(d) Maintaining a smaller pool may relieve arc 
blow, because heat is concentrated in a smaller area. 
The same can be said about making narrow stringer- 
weld melts. 

The degree of effectiveness using these methods 
depends on the magnitude of arc-blow-producing forces. 
If they reach a certain level, these methods are useless. 

Other methods used to relieve arc blow in practical 
applications are aimed at preventing or balancing arc- 
deflecting forces. Mechanical and thermodynamic forces 
are sometimes very troublesome and, in general, can be 
eliminated easily. They are, in most cases, due to high 
wind velocity in the vicinity of the arc or to improper 
temperatures of welding materials. It was found that the 
arc could be completely extinguished by air currents of 
approximately 1000 fpm and that preheating of welding 
materials before welding, or eliminating air currents in 
the vicinity of the arc, in many cases relieves arc blow. 
Electromagnetic forces which produce arc blow, how- 
ever, are more complex in their origin and in the way 
they affect the arc. 

The magnetic forces affecting the arc can be due to 
welding current, residual magnetism in welding plates, 
and any externally imposed magnetic field. A magnetic 
field due to welding current exerts forces only when 
asymmetry of this magnetic field exists. Frequent causes 
of such asymmetry are ground location, mass distribution 
around the arc, and heterogeneity in the electrical pro- 
perties of welded material. 

Arc deflection due to welding current can be experi- 
enced with non-ferritic, as well as ferritic, materials; 
however, the reluctance of the materials may determine 
deflection characteristics. The lines of magnetic flux 
around the welding arc follow the path of least reluctance. 
Where a difference in reluctance exists, asymmetry of the 
magnetic field will result. An asymmetrical magnetic 
field around the welding arc causes arc deflection in both 
a.c. and d.c. welding; however, the changing magnetic 
field due to a.c. welding induces eddy currents in 
the welding plates, producing in turn fields neutralizing 
those due to welding current. 

This investigation has revealed that arc blow is of 
minor magnitude when only magnetic fields due to 
welding current are present. It can be opposed com- 
paratively easily by various techniques, such as using 
balanced ground end strips, changing ground locations, 
or changing the mass of magnetic materials. 

Arc blow severe enough to extinguish the arc is essen- 
tially due to interaction between the residual magnetism 
in the welding plates and magnetism due to welding arc 
current. Residual magnetism may be present in the plates 
in the as-received condition or may be introduced during 
subsequent operations, such as lifting with electro- 
magnets. Even though the magnetic-field density in each 
of the two plates may be low when separated by large 
distances, the density greatly increases as the plates are 
brought into position for the welding operation. From 
this, it can be concluded that the only effective way of 
combating arc blow is to balance deflection forces or 
counteract their effect on the arc during welding. These 
principles are incorporated in the controllable electro- 
magnet and the rotary welding rod described above; 
both have been used successfully under extreme labor- 
atory conditions as well as in practice. 
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Welding as a Means of Improving 


Notch Fatigue Strength 


By H. WOLF 


From Schweissen und Schneiden, Germany. 
Vol 12, No. 1, 1960, 
pp. 10-14, 11 illustrations 


It has been shown that, if certain highly stressed struc- 
tural steel components in an assembly are replaced by 
copper components, the load may be redistributed more 
uniformly and the danger of fatigue reduced'. Also, 
components welded with austenitic electrodes have 
sometimes shown a higher notch fatigue strength than 
similar components welded with carbon-steel electrodes 
or even unwelded components?. This effect may be due 
to the low notch sensitivity of austenitic steels* or to the 
low value of Young’s modulus E of the austenitic weld 
material causing a reduction in the stresses in the danger- 
Ous region. Fatigue tests on notched steel specimens 
with fillet welds having low values of E surrounding the 
notch have confirmed the effect*. 

If S,, is the mean stress in the total minimum cross- 
sectional area F of a notched bar, and a part F; of the 
area F is occupied by a filler material of Young’s modulus 
E,, welded or otherwise rigidly joined to the parent 
material of modulus £,, then the mean stresses S,,, 
in the parent material and S,,; in the filler material can 
be calculated! by the simple formulae 


ae = Sm 0 s ( , 
F; E; 
a! 1 l 
F (E ) 
and Sys Sm - os 
F; 1 E, E, 
a: ee 3° E, 


It will be seen that these stresses depend on the ratio 
of Young’s modulus and the relative areas occupied by 
the two materials in the narrowest cross-section. 

Fig. 1 shows actual stress distributions S in a notched 
tensile testpiece with a stress-concentration factor 4a,., 
according to Neuber® of 3-4, while Fig. 2 shows the stress 
distributions in a differently notched tensile testpiece with 
a stress-concentration factor a, of 2:0, in both cases 
without filler weld material and with filler weld material 
around the notch up to the dotted circles. In both Figs. | 
and 2, the ratio E,/E; is 1-86, and the stress curves are 
plotted from strain measurements taken entirely in the 
elastic range of the specimen with a mechanical-optical 
extensometer of 3-mm gauge length, and extrapolated 
to the boundary. The welds considerably reduce the 
stress level in the filler material and increase the stress 
level in the parent core. An increase in the area of the 
filler material increases the stress level in the remaining 
parent material. At the transition, there is a jump in 
stresses for equal strains of parent and filler material. 
The microstructure showed practically no zone of mixed 
material’. The mean stresses in eqs. (1) and (2) are also 
shown dotted and indicate the relative loading of the two 
materials. The measured stress curves confirm that a 
filler weld with a low value of E reduces the notch root 
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Fig. |. Stress distribution in a tensile testpiece under a load of 
2000 kg and having a stress-concentration factor of 3-4, with and 
without a filler weld. 
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Fig. 2. Stress distribution in a tensile testpiece under a load of 
4000 kg and having a stress-concentration factor of 2:0, with and 
without a filler weld. 
stress. The stress reduction, however, is less than that 

which would correspond to the ratio of the E-values. 
Rotating-bending tests at 3000 rpm were carried 
out on a Schenck machine giving a constant bending 
moment. The three types of specimen tested are shown 
in Fig. 3, the dotted circles in types (1) and (2) indicating 
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Fig. 3. Types of testpieces used in rotating-bending fatigue tests. 
the extent of weld penetration, while the specimen of 
type (3) was used to indicate the effect of relieving 
grooves and was not welded. The parent metal was a 
drawn steel bar of 62-kg/mm? U.T.S., with a bending 
fatigue strength of 36 kg/mm2, and the welding rods 
consisted of an austenitic Cr-Ni-Mn alloy with an E- 
value of 16,700 kg/mm, and of two types of Cu-Al-Fe 



































TABLE I: ENDURANCE VALUES AT 2 10° Loap CycCLes 




















Specimen 
Type (1) Types (2) and (3) 
Treatment 
Stress Improve- Stress Improve- 
{kg/mm?] ment {kg/mm?*) ment 
[%) [%] 
Unwelded 17:5 18°7 
Welded with 
Cr-Ni-Mn alloy 21-2 21-2 22:6 20:8 
Cu-Fe-Al bronze 
(type 1) 21-2 21-2 23-2 241 
Cu-Fe-Al bronze 
(type 2) 22:6 29-1 25-3 35:3 
Relieving grooves 20°6 10°2 





























ial, which has the lower fatigue strength. Even large 
pores directly underneath the fillet did not deflect the 
start or propagation of the crack (Fig. 6). In specimens 
of type (2), a crack usually started at the end of the 
transverse hole but did not propagate far, the crack 
leading to fracture starting near the end of the welded 
area and propagating into the hole (Fig. 7). In speci- 
mens of type (3), the crack started in one of the reliev- 
ing grooves and propagated towards the hole. 

With sound welding, the improvement obtained thus 
depends on the ratio of the E-values, the relative area of 
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bronze with E-values of 11,300 kg/mm2?, differing slightly 
in strength and elongation. Welding presented no 
difficulties, though pores could not always be avoided. 

A number of testpieces of each of these three types 
were made and tested, the mean values of the test results 
being plotted in Figs. 4 and 5. Fig. 4 shows the S-N 
curves for specimens of type (1), while Fig. 5 shows the 
S-N curves for specimens of type (2) and (3). In all 
cases, the stresses refer to the smallest cross-section, but 
do not take into account the transverse hole in the case 
of specimens of type (2). These curves clearly show the 
improvement obtained by welding and the lesser improve- 
ment resulting from the use of relieving grooves, the 
percentage improvement corresponding to 2 = 10° load 
cycles being summarized in Table I. The introduction of 
compressive stresses near the ends of the transverse hole 
has been shown to improve fatigue strength by as much 
as 36°,. Welding is therefore equally effective and is in 
many cases simpler to apply. A further improvement can 
perhaps be obtained by surface-rolling of the weld 
material, and tests in this connection are planned. 

The fatigue cracks in the specimens of type (1) did not 
Start in the fillet, as was the case with unwelded specimens, 
but between 3 and 5 mm from the fillet in the filler mater- 
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the weld material, and its fatigue strength. With austen- 
itic electrodes, the fatigue strength rises roughly in 
accordance with the ratio E,/E,;; with Cu-Al-Fe electrodes 
the improvement is less, because of the lower fatigue 
strength of the weld material. Nevertheless. in rotating 





Fig. 6. Fatigue crack in a testpiece of type (1) with an austenitic 
filler weld containing a large fault. 
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Fig. 7. Fatigue fracture of a testpiece of type (2) with a filler 
weld of Cu-Fe-Al bronze. 


bending, the Cu-Al-Fe welds still show superior fatigue 
values, whereas in push-pull tests on steel strips austenitic 
welds are superior’. With the small testpieces used, it is 
difficult to obtain absolutely sound and homogeneous 
welds, and greater improvements can be expected on 


larger structural components with notches. In principle, 
the improvement in the notch fatigue strength obtained 
by welding with a material having a low E-value has been 
proved, but further extensive tests are required for the 
practical application of this method. These tests will 
include different forms of notches, different stress systems 
(e.g., torsion), and different and perhaps more advan- 
tageous welding materials specially produced for the 
purpose. 
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The Design of Bearings for Large Turbines 


By P. C. WARNER 


From Mechanical Engineering, U.S.A.., 
Vol. 82, No. 2, February 1960, 
pp. 82-85, 9 illustrations 


THE economic considerations involved require bearings 
for electric-utility turbines and for the larger-sized 
industrial units to be very conservative in design, and 
they normally lead relatively inconspicuous and trouble- 
free lives. Recent developments have permitted marked 
improvement in machine design through control of the 
occasional troubles arising, and these are to some degree 
common to a large class of bearings. 

The usual functions of journal bearings are almost 
invariably well-served. Because of the use of appro- 
priate bearing-load limitations, turning-gear operation 
(extremely low speed) has been no problem in recent 
years, even though turning-gear speeds have been reduced 
in some cases. The policy of purposely maintaining 
bearing loads at very conservative levels at all times for 
reasons of reliability is felt to be basically sound, although 
there are some obvious drawbacks. 

Angular alignment of the bearing to the journal is one 
of the most important aspects of bearing operation and 
exerts such a strong influence that bearings may be typed 
according to this feature. One of the most widely used 
types of journal bearings is the spherically keyed bearing, 
in which angular alignment is achieved by the sliding of 
the spherical keys in the spherical seat. Although most 
of the bearings on a modern unit are of this general type, 
this bearing does not readily align itself to the shaft 
once it is carrying load, because of the relatively large 
friction forces at the keys. Consequently, this type of 
bearing is not usually employed on the hot end of large 
machines, where temperature-caused distortions would 
require frequent angular shifting of the bearing to 
maintain adequate alignment. As a result of a number 
of cases of cracked babbitt (a fatigue problem) some 15 
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years ago, resulting principally from these reasons, the 
flex-plate design of bearing support was developed, in 
which the support is so designed that any angular mis- 
alignment of the journal and bearing will cause a bending 
and/or twisting moment on the flexible support plates, 
deflecting the plates in such a way as to reduce the 
angular misalignment. This design has been quite 
successful, and very few cases of cracked babbitt have 
occurred on bearings supported in this manner. In most 
cases where cracking has occurred, abnormally large 
rotor vibrations had been endured for some time. 

One other alignment scheme appears attractive, al- 
though it is not currently in widespread use on electric- 
utility turbines. The bearing is of a multiple-pad type. 
each pad being supported on a spherical button, thereby 
enabling it to align itself completely to the journal. This 
type of bearing has been used on large water-wheel gener- 
ators with excellent results. The fact that the bearing is 
of the tilting-pad type implies other properties, aside from 
successful support of the rotor, which can be extremely 
important. 

Quite apart from the primary properties of a journal 
bearing which enable it to support the rotor successfully, 
other properties are sometimes also exhibited. Certain 
of these properties are harmful, others beneficial. It has 
been known for some time, for example, that conven- 
tional oil-film journal bearings exert a very strong 
beneficial influence on the unbalance vibration of rotors, 
particularly at critical speeds. Only recently, however, 
have these properties been determined by experiment 
and put to practical use in rotor design, and their applica- 
tion has permitted a major increase in the accuracy of 
critical-speed calculations. In fact, certain by no means 
infrequent cases may be cited where actual critical speeds 
are 50°, or less of the critical speed calculated on the 
basis of conventional rigid-support assumptions. In all 
these cases, inclusion of bearing-oil-film properties in the 
calculation permits accurate prediction of the critical 
speeds. 
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While the effect of the bearing oil films on the value 
of the critical speed is important, undoubtedly the most 
important aspect of bearing properties is the limitation 
of vibration at the critical speed to relatively low values, 
thereby permitting operation of machines, with com- 
mercial balance or worse, above, below, or on critical 
speeds. By way of comparison, a turbine blade with 
good damping will have a vibration magnification at 
resonance of roughly 100 times, whereas a rotor with 
normal bearing damping will exhibit a magnification at 
resonance of roughly 5 or less. It can therefore be seen 
that only oil-film damping makes possible the flexible 
rotor designs used in most modern equipment. 

In direct contrast to these beneficial properties of 
journal bearings are the properties which lead to the self- 
excited vibration known as oil-whip. While oil-whip 
has been a problem for years with high-speed machinery 
employing lightly loaded conventional journal bearings, 
only recently have events indicated a need for greater 
care in this regard in the design of power-station tur- 
bines. This need has been brought about by the trend 
towards relatively lightweight high-pressure rotors with 
their big journals for reasons of torque, and by the large 
partial-admission reactions which lead to wide variations 
in bearing load as operating conditions change. 

Oil-whip is a vibration characterized by relative mo- 
tion between journal and bearing, the journal centre 
moving in an area-enclosing path in the direction of 
journal rotation. Usually, though not always, the rotor 
isthe major vibrating element. The frequency of vibration 
is invariably less than half journal-rotational frequency, 
and this is the basis of recognition of oil-whip in practical 
cases. It is this frequency property which distinguishes 
oil-whip from sub-harmonic resonance, which is another, 
more common, low-frequency vibration for which the 
corrective measures are in most cases approximately 
the opposite of those used with oil-whip. 

When oil-whip is encountered, the usual corrective 
measures are to restore bearing clearance or oil viscosity 
to normal if either is out of line, to use a narrower bear- 
ing, Or to groove the bearings, sometimes axially, but 
usually circumferentially. In severe cases, where these 
cures are marginal or inadequate, it is deemed advisable 
toemploy the tilting-pad type of journal bearing. Whereas 
bearings whose oil-film boundaries are fixed will 
support oil-whip at some speed, despite grooving or other 
special contouring, the tilting-pad type of journal bear- 
ing will not support oil-whip, irrespective of the speed 
of rotation or the system to which it is applied. These 
bearings may thus be correctly categorized as a com- 
pletely stable type and have been used for some years in 
difficult high-speed applications. They have an excellent 
record, their chief disadvantage being a markedly higher 
cost. 

One usual design of tilting-pad bearing has the pads 
rocking on pins. If, instead of a pin, a button is used, 
then the anti-oil whip properties are combined with an 
excellent alignment feature. 

The level of reliability of the journal bearing has not 
been quite equalled by the thrust bearing. Furthermore, 
the consequences of a thrust failure tend to be more 
serious than those of a journal-bearing failure, and this 
has led to a development programme to improve the 
reliability and capacity of thrust bearings, and to the use 
of instruments and devices to monitor and protect the 
thrust bearing and turbine from damage. It is felt that 
the low level of thrust failure in recent years is due, at 
least in part, to these efforts. 
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To protect the thrust bearing, as well as turbine, 
thermocouples in contact with the babbitt in the thrust 
shoes, and on occasion a thrust-measuring-and-recording 
device, are used. Recently, the trend has been to regard 
the thrust recorder as essentially an instrument which is 
used to verify the thrust levels in new designs. 

A reasonably high degree of success has been achieved 
with thermocouples in the thrust-bearing shoes. In a 
number of instances, dangerous situations have been 
indicated in time to permit correction before failure. 
The location of these thermocouples is in certain cases 
such that an estimate of the adequacy of oil flow may 
be made, as well as a very rough estimate of the load the 
bearing is carrying. A limiting babbitt temperature of 
180 F at the centre of the shoe still appears to be reason- 
able for normal operation. 

To protect against the possibility that occasionally 
trouble may not be indicated soon enough to anticipate 
complete failure of the bearing and allow the machine to 
be shut down to prevent serious damage, a hydraulic 
thrust trip is now being applied to all electric-utility 
turbines. The device consists essentially of two nozzles 
at a specified distance from either side of a disc on the 
turbine shaft at, or near, the thrust bearing. These 
nozzles are supplied with oil through orifices from the 
high-pressure oil system and have a pressure take-off on 
each side through a check valve to an alarm and a trip 
device, the alarm device being electrical, and the trip 
device either electrical or hydraulic. These components 
are so designed that, as the disc approaches one of the 
nozzles because of wear or wiping of the thrust shoes, 
the nozzle-to-disc distance tends to become the limiting 
restriction in the oil line and takes an increasing portion 
of the available pressure drop, thereby increasing the 
pressure in the alarm-trip line. When this pressure 
reaches the alarm or trip setting, the appropriate action 
occurs. The thrust bearing will not be saved, but the 
generous margin between the trip setting and serious 
internal contact will trip the machine in time to eliminate 
any major damage to the machine. The device is also 
designed to be readily tested during turbine operation. 


Bearing Research 


In addition to the development of these protective 
devices, research and development have been carried out 
on thrust bearings themselves. In fact, much of the in- 
formation and data on the thermocouples used in thrust 
shoes is a direct product of these tests. Commercial 
designs of the 72-sq in. bearing size can be tested in the 
equipment over a speed range of 1800 to 6000 rpm, a 
load range of 0 to 2000 psi, and oil flow ranging from 
0 to 75 gpm per bearing. The bearings are suitably 
instrumented with thermocouples and oil-film thickness 
gauges, and are tested two at a time by loading against 
each other. 

The thermocouples on the leading edge of the bearing 
give an excellent indication of the adequacy of oil flow, 
while the rise in temperature across the shoe gives a 
rough indication of the load on the shoe. Some typical 
results and one of the useful lessons learned to date 
are shown in Fig. 1, which illustrates the extreme import- 
ance of sufficient oil flow for most conditions of operation. 
It will be seen that, with low oil flow at 6000 rpm, the oil 
is heated 70°F before it ever reaches the thrust shoe. 
This, of course, is due to the entry of hot oil from the 
discharge of the previous shoe without sufficient dilu- 
tion by cold supply oil. A number of cases of field 
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of the shoe as a function of speed, with a load of 400 psi and 
under conditions of high, medium, and low oil flow. 
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Fig. 2. Temperature rise across the shoe (leading edge to centre) 
as a function of speed under different conditions of load. 


trouble have been cleared up through the recognition of 


this simple basic principle. The results obtained so far 
are illustrated in Fig. 2, giving the variation of the 
temperature rise across the shoe with speed and load. 
In order to obtain some data on the maximum allow- 
able size of dirt particles in lubricating systems and an 
idea of the order of magnitude of collar and shoe distor- 
tions of practical importance, oil-film thicknesses have 
been measured by an electrical method. Some typical 
results for the minimum oil-film thickness on the trailing 
edge of two different shoes are given in Fig. 3. While 
the two shoes are at somewhat different levels, the trends 
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Fig. 3. Minimum oil-film thickness on the trailing edge of two 
different shoes as a function of speed, with a load of 400 psi and 
under conditions of high, medium, and low oil flow. 
are quite similar. From these data it is clear that normal 
film thicknesses are considerably less than 0-001 in., so 
that distortions or geometrical inaccuracies of roughly 
0-00025 in. or less are quite important in their effect on 
shoe load-carrying capacity. This is further evidenced by 
the fairly common field experience of finding the first 
signs of distress at, or near, the centre of the shoe. This 
result has also occurred in tests when the load and speed 

were too great for the oil flow. 

While the characteristics of bearings under normal 
operating conditions are of great interest to the designer, 
Operation under extreme conditions is also of prime 
interest. In a series of ultimate-load tests, preselected 
speeds and oil flows are maintained while load is increased 
until the bearing fails. These tests differ from field oper- 
ation in the essentially steady application of load, the 
shorter period of time, and in the employment of a 10- 
micron filter in the test device. 

Failure loads which are in the neighbourhood of 1000 
psi and higher vary with speed and oil flow. More attention 
to detailed bearing design should increase these attainable 
failure loads appreciably. 

Variables other than those normally associated with 
bearing Operation occasionally enter into the deter- 
mination of bearing life and/or reliability. One well- 
known example is cleanliness of the lubricating system, 
while another is electrical pitting of bearings, as recently 
experienced in an industrial machine. The individual 
pits are small, compared with the usual scratches, and 
there would seem to be room for some doubt as to the 
deleterious effects of such pitting, particularly with a 
bearing whose shoes are free to tilt and to assume a new 
inclination, should wear occur in one particular area. 
It can hardly be argued, however, that such pitting is 
beneficial; consequently, a grounding brush is supplied 
with each new machine which does not have water 
glands. 

In conclusion, it may be said that careful bearing 
design will not only improve bearing reliability, but can 
markedly improve machine performance with respect to 
rotor vibrations. 
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New Metallographic Etching Techniques 


for Steel and Uranium 


In this article, which is a composite of two separate articles, 
it is shown (Vilella and Kindle) that, apart from its known 
advantages, sodium bisulphite has the ability to etch un- 
tempered martensite as fast as it etches practically all other 
microconstituents of steel. Details are also given (Posey) 
of a new chemical etchant which permits micro-examina- 
tion of uranium under bright-field illumination. 


THE use of aqueous solutions of sodium bisulphite 
(NaHSO,) as a metallographic etchant for steel and cast 
iron has been known for some years, the etching effects 
produced by this reagent being essentially the same as 
those obtained by heat-tinting at higher temperatures. 

Some of the advantages claimed for sodium bisulphite 
as an etchant are that it enhances contrast between 
adjacent ferrite grains in low-carbon steels, that it defines 
austenite grains, martensite, and undissolved carbides in 
quenched high-carbon steels, that it is superior to saturated 
picral in revealing lines of deformation and other fine 
details of the structure of broken test specimens, that it is 
highly sensitive to chemical segregations, and that it brings 
out clearly the carbide network in carburizing tests. In 
addition, it has been found that, when applied to low- 
alloy, high-strength steels, sodium bisulphite tints the 
grains in three different colours which are reproduced as 
three distinct shades of grey when the steel is photo- 
graphed in black and white. Also, as distinct from 5°, 
nital, sodium bisulphite, like Stead’s reagent, reveals 
phosphorus segregations and brings out at the grain 
boundaries of cold-reduced rimmed steel certain white 
bands, slightly raised from the surface, which disappear 
on normalizing. 

According to the authors, another quite remarkable 
and useful property of this reagent, not previously dis- 
cussed, is its ability to etch or darken untempered marten- 
site at least as rapidly as it etches practically all other 
microstructures, including some tempered martensites. 
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Photomicrograph of a plain carbon eutectoid steel etched 
with saturated picral for 15 sec. (X800) 


Fig. |. 
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By J. R. VILELLA and W. F. KINDLE 
and 


W. N. Posey 


From Metal Progress, U.S.A 
Vol. 76, No. 6, December 1939, 
pp. 99-102, 8 illustrations aon 
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Thus, for comparison, Fig. | is a photomicrograph of a 
plain carbon eutectoid steel etched with saturated picral 
for 15 sec, while Fig. 2 is a photomicrograph of the same 
steel etched with an aqueous solution of sodium bi- 
sulphite for 10 sec and shows that both martensite and 
pearlite are etched at the same rate. In strictures con- 
sisting of fast-etching fine nodular pearlite and upper 
bainite in a martensite matrix, sodium bfsulphite brings 
out the needle structure of martensite without over- 
etching the fine pearlite or bainite. 

Sodium bisulphite is also useful in conjunction with 
other etchants. Thus, for example, in the specific case of 
a steel containing 0-18°, C, 0°67°, Mn, and 1:07°, N 
the structure shown in Figs. 3 and 4 was produced by 
partial isothermal transformation at 1050°F and consists of 
dark areas of what may be called fine pearlite and com- 
paratively large needles of Widmanstatten ferrite in a 
matrix of martensite. The etching problem presented by 
this type of structure is that, while conventional etchants 
produce sufficient contrast to differentiate ferrite from 
martensite, they also invariably blacken the fine pearlite, 
thereby obliterating all details in the structure. In this 
particular instance, the problem was solved by first 
etching lightly with saturated picral (Fig. 3) and then 
superimposing a light etch with an aqueous solution of 
sodium bisulphite (Fig. 4), which does not attack exces- 
sively the fine pearlitic structure, but mainly confines its 
action to the martensitic matrix. 

Sodium bisulphite is also useful in the study of the 
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Fig. 2. Photomicrograph of a plain carbon eutectoid steel etched 


in with sodium bisulphite for 10 sec. (X800) 
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Fig. 3. Photomicrograph of a steel containing 0°18°, C, 0°67°, 
Mn, and 1°:07°%% Ni, lightly etched with saturated picral only. 

(X800) 

isothermal transformation of low-carbon steels. The 
technique consists of etching with picral, followed by 1%, 
nital and sodium bisulphite, clearly defining the various 
transformation products found in such steels, and helping 
to distinguish ferrite from low-carbon martensite. 

Because aqueous solutions often do not evenly wet 
highly polished metallic surfaces, it is desirable to add a 
very small amount of a suitable wetting agent to the 
solution (e.g., | drop per 100 cc of solution). Also, good 
polishing techniques are necessary when etching with 
sodium bisulphite, because this reagent brings out fine 
scratches which are not visible after etching with picral 
or nital solutions. For darkening martensite, the concen- 
tration of sodium bisulphite in solution is not critical, 
good results being obtained with concentrations ranging 
from 10 to 35%. 

Finally, it may be said that, although aqueous solu- 
tions of potassium metabisulphite and of ammonium 
persulphate will also etch steel, they do not appear to 
possess any advantage over sodium bisulphite. 
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Fig. 5. Photomicrograph under direct lighting of as-rolled alpha- 
uranium, etched with the new reagent. (X250) 
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Fig. 4. Photomicrograph of the same specimen shown in Fig. 3, 
after superimposition of a light sodium bisulphite etch on the 


picral etch. (X800) 


Etching Uranium for Bright-Field Exam- 
ination 

Routine micro-examination of uranium under polar- 
ized light has certain disadvantages, such as the fact that 
the grains appear to assume different sizes when the 
specimen is rotated. It is therefore of interest to note 
that a chemical etchant has now been developed which 
will reveal the grain structure of uranium under bright- 
field illumination and which provides a simpler and more 
rapid technique than that of bright-field examination of 
uranium prepared by cathode vacuum etching. 

The new etchant is composed of 130 millilitres of 
concentrated HeSO,, 50 millilitres of H2O2 (30% by 
weight), 0-2 gram of NaeSiFs, and 60 millitres of H20. 
The specimen should be immersed in the etchant immedi- 
ately after the H2SOu. is added, the etching time being 
approximately 30 sec. Because of the highly exothermic 
reaction between H2SOx, and H2Oz, the temperature of the 
solution rises to about 285° F and boils for about 3 min 
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Fig. 6. Photomicrograph under slightly oblique lighting of beta- 
transformed uranium, etched with the new reagent. (X500) 
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after the HeSOq is added. After this 3-min period, the 
solution will attack the uranium to some extent, but will 
not etch it satisfactorily. The Na2SiFs forms a complex 
with the free uranium ions, thereby preventing the form- 
ation of salt crystals on the surface of the specimen. 
Although satisfactory etching can be obtained over a 
wide range of grain sizes with the above etchant com- 
position, the water content should be reduced by about 
25 millilitres when etching specimens with very small 


grains, the effect being less pitting on small grains, which 
appear to etch at a slightly slower rate than large grains. 
During etching, a thin oxide film forms on the specimen, 
but this can be removed by electropolishing with the same 
electrolyte and conditions normally recommended for 
uranium. 

Figs. 5 and 6 show photomicrographs typical of those 
obtained from specimens of as-rolled and beta-trans- 
formed uranium which have been chemically etched. 


Damping Tapes for Vibration Control 


THe mastic undercoating applied to an automobile 
reduces noise because of visco-elastic damping. When 
the damping layer is increased, e.g., by a properly designed 
tape, the result is a new and effective way of sharply 
reducing the vibration stresses in a system, particularly 
at resonance. 

Such a tape allows more freedom when designing 
elastic structures subject to forces over a wide frequency 
band, so that natural frequencies need not be kept 
outside the exciting frequency range, and the extra 
stiffening normally added to brace against resistance 
loads can be reduced or eliminated. To these advantages 
must be added the versatility of damping tapes as an 
energy-dissipation technique, inasmuch as they can be 
made in any easy-to-apply form and that several tapes 
can be superimposed to achieve the correct damping 
effect, without having to design a special tape for each 
application. In addition, high damping at low frequencies 
(usually the most troublesome) becomes possible, good 
damping can be obtained over a reasonably wide range 
of frequencies (from below 40 to over 600 cps), and the 
damping effect can be predicted reliably from theory, 
thereby reducing trial-and-error development to a mini- 
mum. Also, if desired, thermal barriers can be built in. 
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Fig. |. Comparison of energy-absorbing action for (left) a 
single damping layer, and (right) a tape comprising a damping 
layer plus a metal foil. 

Many damping methods for plate and shell structures 
are theoretically possible, the main practical problem 
being to obtain a sufficient amount of damping without 
excess weight and undue mechanical complexity. One 
of the most obvious means of damping employs friction 
between two surfaces in relative motion, and this is 
sometimes effected with fibrous or highly viscous mater- 
ials between the two contacting surfaces. 
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Capitalizing on the inherent damping in a_ highly 
dissipative material is a less obvious way. Such a material 
may be applied in a single layer, as with automobile 
undercoatings. This type of coating absorbs energy by 
extending and contracting longitudinally when the base- 
plate bends, as shown in the left half of Fig. 1. The 
amount of energy absorbed per oscillation depends on 
the mean longitudinal strain induced in the coating, and 
this strain increases with the thickness of the coating 
application. The degree of damping is therefore limited 
by thickness and weight restrictions. 

As an alternative technique, the strain in the dissi- 
pative material (and thus the damping it provides) can 
be increased if the coating is applied on top of a “* spacing 
layer *’—stiff in shear, but not too stiff in extension. 
Effectiveness here clearly depends on the thickness and 
stiffness of the spacing layer. Though this alternative 
can reduce weight, excess thickness and complexity are 
still problems. 

Damping tapes are a better answer. When a thin, 
extensionally stiff foil is placed on top of a thin layer of 
dissipative material (an adhesive, for example), this 
material is subjected to large shear strains, as shown in 
the right half of Fig. 1, producing considerable damping. 
Such a composite material can be made relatively thin 
and light, and can be produced as an easily applied 
adhesive ** tape’’. 

The damping effect of a damping tape on a plate has 
been investigated extensively. For the common tapes. 
usually quite thin compared with the baseplates, damping 
effectiveness d obeys the approximate relation 


12 Es Hs [ H31 Be 
Ei Wi\ Mm 
1 2g + (1 B?) g? 


where the dimensions H;, Hs, H3: are as shown in Fig. 1, 
FE; and Es are the moduli of elasticity of the basic plate 
and the tape foil respectively, and B is the loss factor of 
the dissipative material. Various damping materials are 
available, including polypropylene, polytrifluorochlor- 
ethylene, polyisobutelene, polyvinylchloride, foamed 
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Fig. 3. Damping effectiveness d as a 





function of frequency f and shear para- 

meter g, showing correlation of theore- 

tical and experimental datawith various 6 
numbers of superimposed tapes 


Solid lines: Theoretical results. 
Dotted lines: Experimental results. 
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polyvinylchloride, and a number of 

synthetic rubbers, typical good dam- 2r 
ping materials having a loss factor f 
B between approximately 0-2 and | 
2:0. The damping effectiveness d is 10! 2 
one of many common measures of 

damping. In eq. (1), g is a dimen- 

sionless “* shear parameter ** which 20 
governs damping and is given by 


GH, E\! 
4n f E3 H3 He \ 201 a 


where G is the shear modulus and H2 the thickness of the 
adhesive dissipative layer; B is the flexural rigidity and M 
the mass per unit area of the plate, w is the angular 
frequency of the oscillation, f is the frequency, and o, 
is the density of the plate. For plates made of steel 
and aluminium, eq. (2) reduces to 


8600 GH, 
an Es Hs He 


The shear parameter g is also capable of physical inter- 
pretation. Thus, it can be shown that g depends on the 
ratio of the vibration wavelength to the distance within 
which a localized shear disturbance decays to a certain 
fraction of its value. Thus, g is related (in a complex 
way) to how much shear a flexural oscillation produces. 


G (B/M)3 
w@ E3; H3 He 
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SHEAR PARAMETER g 
Fig. 2. Damping ratio d2/d, of double- to single-tape damping 
for various values of loss factor (3, as a function of shear para- 
meter g. 
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From Eq (1), for a value of B of unity, damping 
effectiveness d varies nearly linearly with g for small 
values of g (high frequencies), reaches a maximum at 
g=—1/(1 + B?)4, and varies nearly inversely with g 
for large values of g (low frequencies). Eq. (1) may be 
used as the basis for designing damping tapes. In 
practice, however, the effect of frequency and temper- 
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ature on $f and G for the dissipative material must be 
accounted for. The properties of the foil and plate can 
also be affected. 

When designing damping tapes for massive structures, 
the calculated foil thicknesses are often so great that the 
tapes would be difficult to handle. Two tapes can then 
be specified, one each side of the plate, each giving half 
the required damping. If one side of the plate must be 
left uncovered, a satisfactory answer is a double-tape 
arrangement, i.e., One tape placed on top of another 
just like it. Damping behaviour obtained by this super- 
imposition is different from those obtained with tapes 
on opposite sides of the plate. Thus, two tapes behave 
like a single tape at high frequencies (low values of g) 
but are much superior to a single tape at low frequencies. 
For both, it is possible to design tapes to produce signi- 
ficant damping over a reasonably wide frequency range 
of interest. The ratio d2/d; of double to single damping 
where dz is the damping effectiveness with two tapes and 
d, with one tape, is shown in Fig. 2 for various values of 
loss factor B, and can be used with eqs. (1) and (2) to 
design double damping tapes. 

The damping action of two superimposed tapes is 
very nearly that of a single tape with a foil thickness 
equal to the sum of the foil thicknesses of the individual 
tapes, but with a damping material thickness of only one 
of the tapes. Equally important is the fact that this 
relation also appears to hold if the component tapes are 
of different foil thicknesses, and for more than two 
tapes. These simplifications hold as long as the total 
thickness of the tapes is less than about one-fourth of the 
basic-plate thickness. 

Designing with multiple tapes gives maximum flexi- 
bility, considering the limited number of tapes available. 
For example, Fig. 3 shows how a single tape super- 
imposed four times can multiply damping effectiveness 
nearly ten times at low frequencies. It also shows the 
relatively good agreement obtained between theoretical 
results and experimental data, although there are some 
inherent experimental difficulties. 

Despite the wide use of pressure-sensitive tapes, 
commercial manufacture of damping tapes in variety is 

(Concluded on page 139) 


THE ENGINEERS’ DIGEST 


-_ 





TH 
goverr 
numbe 
rotor 
outpul 
speed. 
to the 
is defi 


The ré 
/@,). 
be ob 
if the 
this in 
tates 1 

Po 
the sy) 
recent 
produ 
chang 
reduc 
devel 
pole-c 
speed 
speed 
numb 

Al 
devel 
mach 
and t 
variat 
the a 
and t 
that 1 
migh 
by th 
wind: 
also, 
appre 
ment 


The 


Ir 
wind 
Slots 
exam 
Pole, 
15 de 
moto 
slot | 

T 
syncl 
prov 
smoc 
mact 
pond 


MA 





eS, 
he 
en 
alf 


pe 
er 
er- 


ytal 
the 


>xi- 
le. 
er- 
eSS 
the 
ical 
me 


eS, 
/ is 


The **Logmotor” Cylindrical Brushless 


Variable-Speed Induction Motor 


By E. R. LarrHwaite*, M.Sc., Ph.D., A.M.LE.E., Mem. A.LE.E. 


Tue synchronous speed , of an induction motor is 
governed only by the frequency of the supply and the 
number of poles. The power supplied by the stator to the 
rotor is given by Tw,, where T is the torque, while the 
output from the machine is Tw, @ being the actual rotor 
speed. It follows that the quantity (Tw, — To) is equal 
to the rotor loss and hence the fractional slip o, which 
is defined by 

®, — @ To, To 


®, To, 


rotor loss 
rotor input 


oO 


The rotor efficiency is therefore equal to | c (i.c., to 
w/@,). Efficient speed control of induction motors can 
be obtained without changing the synchronous speed, 
if the rotor power loss can be returned to the supply, but 
this involves frequency conversion and generally necessi- 
tates the use of a commutator. 

Pole-changing methods provide a means of changing 
the synchronous speed in discrete steps. Until quite 
recently a single stator winding could only be made to 
produce a 2:1 change in speed. For any other speed 
change, separate windings were needed in the stator 
reducing the available copper space in the slots. Recent 
developments in pole-changing motors first yielded a 3:1 
pole-changing motor!:? and subsequently a variety of 
speed changes covering a wide range of synchronous 
speeds, always corresponding to even integral pole 
numbers.*:4 

At the same time, some progress was made in the 
development of a continuously adjustable pole-pitch 
machine with the discovery of the angled-field principle® 
and the development of the spherical motor®:’, in which 
variation of pitch was obtained by mechanically changing 
the angle between the direction of motion of the field 
and that of the rotor. In a recent article’ it was suggested 
that the difficulty of manufacturing the spherical motor 
might be overcome, without abandoning its principle, 
by the use of phase-shifters supplying current to helical 
windings on a cylindrical machine. This structure was 
also, however, unconventional, but gave rise to a new 
approach to the problem of continuous pole-pitch adjust- 
ment. 


The Problem of Pole-Stretching 


In a polyphase induction motor with a distributed 
winding, the phase difference between currents in adjacent 
slots is more or less uniform around the periphery. For 
example, a 4-pole machine with 48 slots has 12 slots per 
pole, and the phase of the effective stator current advances 
1S deg. per slot. Conversion of this machine to an 8-pole 
motor involves the changing of the phase increment per 
slot from 15 to 30 deg. 

The problem of providing continuous adjustment of 
synchronous speed is twofold, i.e., (1) means must be 
provided for changing the phase increment per slot 
smoothly through any number of degrees, and (2) the 
machine must be capable of running at a speed corres- 
ponding to a non-integral number of poles. If, for 
MARCH, 
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example, the 48-slot machine were capable of continuous 
phase adjustment and the phase increment per slot were 
set to 17 deg., beginning with slots numbers | to 2, then 
the phase in slot 48 would be 816 deg., i.e., 4 pole-pitches 
plus 96 deg., and there would be a phase discontinuity of 
96 deg. between slot numbers 48 and 1. In this condition, 
the machine would not behave in the desired manner, and 
would run up as a 6-pole machine and also as a 4-pole 
machine, providing that it is first driven up to the higher 
speed or above. One method of eliminating this effect is 
to provide a break in the magnetic circuit, as shown in the 
diagrammatic view in Fig. | of a phase-controlled motor. 
In this way, by omitting a sector from the motor stator, 
the rotor flux carried out from the end of the stator from 
which the rotor bars emerge can decay to a very small 
value before re-entry, and its phase is therefore of no 
consequence. However, breaking the magnetic circuit 
in this way places some restriction on the design of the 
machine. The theory of the induction motor with an 
open magnetic circuit has been developed in some 
detail®:*:9:'°, and the two principal limitations on its 
characteristics may be stated as follows: 

(1) Each rotor bar suffers transients twice per 
revolution, resulting in a non-uniform distribution of 
flux around the periphery. 

(2) Extra losses are incurred by the transients, 
unless the machine is run ata slip given byo = 2/(n +2), 
where 7 is the number of poles around the active arc of 
the stator. 

In practice, the peak efficiency occurs at a slip between 
the values 1I/(n+-1) and 2/(m+-2), but its value can never 
exceed n/(n-+1). The number of poles on a reasonably 
good machine must therefore exceed four. Neverthe- 
less, it is possible to design good motors of this type, 
although they are essentially multi-polar. 

The problem of adjustment of phase increment is 
illustrated in Fig. 2, in which Fig. 2a is a vectorial repre- 
sentation of the current per slot for one particular pole 
pitch, an increase of pitch resulting in the need to make 
the phase changes shown in Fig. 2b. This appears to 
involve the use of a variable phase supply with as many 
phases as there are stator slots, each capable of producing 
a different phase shift, and this is, in fact, the method of 
pole-stretching used in the cylindrical brushless variable- 
speed induction motor, designated the *‘ logmotor ’”’, 
described in this paper. 


Basic Principle of the ‘*‘Logmotor’’ 


The * logmotor *’ consists of a special type of phase- 
shifting regulator which feeds the stator of an arch-type 
squirrel-cage induction motor of the type shown in Fig. 1. 
The phase-shifting system could consist of a large number 
of conventional phase shifters (the same number as the 
number of slots in the arch motor stator), all geared to- 
gether to give the appropriate phase shift (PB — a), 
2(B — a), 3(B —a)...etc., as shown in Fig. 2. If the 
phase shifters were made to have different pole numbers 


* Electrical Engineering Laboratories, Manchester University. 
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Fig. 2. Pole-stretching by phase adjustment. 


(the electrical equivalent of gearing) they could all be 
mounted on a common shaft. Alternatively, a single 
phase shifter could be designed having sets of coils of 
different pitch, covering different arcs around the peri- 
phery, as shown in the developed diagram in Fig. 3. The 
disadvantage of such a system is that very little move- 
ment is possible before one set of primary coils overlaps 
the wrong kind of secondary coils. The inherent limit- 
ation in the system shown in Fig. 3 is that each part of 
the secondary winding has a coil pitch associated with it. 


r A A A A A A A AF 


| 
PRIMARY | 
| | | 
if > “HF BFP 2 
“ 4 4 V "4 ¥ ee 
: “\ - A 
; | | 
SECONDARY | | | | 
L J | 
Ps \ / / 
/ « Y ¥ YV\AVY 
PHASE-SHIFTER OUTPUT 6 20 30 40 56 
Fig. 3. Developed diagram of a multi-channel output phase 


shifter. 


In the arrangement shown developed in Fig. 4a, 
successive primary coil pitches constitute a logarithmic 
sequence, and the secondary (Fig. 4b) consists of single 
conductors in logarithmically spaced slots, all the 
conductors being connected to a common conducting 
ring at one end. The free ends form a polyphase system 
of supply, the phase increment between the e.m.f.’s in 
adjacent conductors being uniform. The primary and 
secondary slots correspond to the numbers on the C and 
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Fig. 4. Arrangement of the logarithmic windings in the phase 
shifter. 
} 
D scales of a slide-rule, so that, when one is moved rela- | 


tive to the other, i.e., from position A to position B in 
Fig. 4a, the phase increment between every pair of 
adjacent secondary conductors is increased by the 
same amount. In the simple case in Fig. 4, the phase 
increment is doubled, but it will be appreciated that any 
non-integral increase is equally possible. It has been 
shown that logarithmic distribution of conductors is the 
only system having this property!!. 

The free ends of the secondary conductors can be 
passed directly through equally spaced slots in the motor- | 
stator and connected to a common ring at the far end as 
shown in Fig. 5, which also illustrates the flow of current 
in the system of conductors of the phase-shifter second- 
ary and motor stator for one particular setting of the 
phase shifter, the motor rotor consisting of a conven- 
tional squirrel cage. 

When a change in speed is demanded by moving the 
phase-shifter primary relative to the secondary, a system 
such as that shown in Fig. 5 would be left with one end 
of the primary overhanging the secondary, and _ the 
opposite end of the secondary not opposed by any pri- 
mary winding. It is easier to demonstrate the effects of 
these overhangs by considering two different types of 
system. In the first system, shown diagrammatically in | 
Fig. 6a, the primary winding is made longer than the 
secondary, and the latter is allowed to move only within 
the confines of the primary, as shown in positions I and 
II. It can be seen that the effect of primary-secondary 
movement is to produce a variable number of poles on a 
fixed arc of the motor stator, and such a machine is said 
to have a varien operation. In the second system, shown | 
in Fig. 6b, the secondary is longer than the primary, and 
field-speed variation is obtained by varying the length of 
arc of the motor stator occupied by a fixed number of 
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Fig. 5. Arrangement of conductors and current distribution in a 
logmotor. 
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Fig. 6. Effect of relative extents of the phase-shifter primary 
and secondary windings with (a) varien operation, and (b) variarc 
operation. 
poles, i.e., the number on the primary winding. More- 
over, the energized arc of the motor stator does not only 
stretch, but changes its position around the motor peri- 
phery. Such a machine is said to have a variarc operation. 
The choice of varien and variarc operation largely deter- 
mines the characteristics of the motor, as discussed later. 
Combinations of varien and variarc operation are clearly 
possible. 
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Design Aspects of the Logmotor 


All the features outlined in the previous section must 
be referred to a cylindrical structure, a convenient layout 
of phase shifter and motor being shown in Fig. 7, in 
which the primary winding of the phase shifter is made the 
rotor of one half of the machine and is fed through 
flexible leads. Interconnectors should be kept as short as 
possible between the machines to minimize copper losses. 
An alternative arrangement to that shown in Fig. 7 
consists of inverting the phase shifter so that the rotor 
carries the interconnectors which are carried through the 
motor “ rotor’ slots, the motor “ rotor ’’ in this case 
being the stationary member, and the outside member the 
moving part carrying the squirrel cage. This alternative 
form has the inherent difficulties of mounting the moving 
member of the motor, but has the advantage that rotation 
of the pair of inner members only is necessary for speed 
control, and no flexible leads are required. 


“ 





3-PHASE SUPPLY 
TO LOGARITHMIC 
STATOR WINDING 


INTERMEDIATE 
MEMBER 


Fig. 8. Concentric arr 





t of a logmotor. 


Still another alternative structure is shown in Fig. 8, 
and comprises a concentric version employing varien 
operation. The outside stator carries the logarithmic 
primary winding, and the outside surface of the inter- 
mediate annular member carries the secondary bars, 
while its inner surface comprises the motor stator. The 
interconnectors thus become the end turns of the annular 
member. Again, no flexible leads are required, the inter- 
mediate member providing speed control. Fig. 8 illus- 
trates several of the design problems more clearly than 
Fig. 7. In varien operation, the overhanging primary 
must not be left to drive flux into a closed magnetic 
circuit, since the logarithmic winding is series-connected 
and the part outside the limits of the secondary presents 
a high impedance to the primary current. The secondary 

PRIMARY iron can be cut away in this region or, altern- 
atively, its slots can be filled with a conduc- 
ting grid, like a section of a squirrel cage. In 
the same way as removal of the iron, this also 
reflects a low impedance into the primary, 
although some extra copper loss in the grid 
is incurred in the process. 

In variarc operation the inactive arc 
varies from setting to setting, so that the 
iron of the motor stator cannot be cut 
away. In this case, the unused arc of the 
phase-shifter primary must be cut away 
or fitted with a short-circuiting grid, auto- 
matically reflecting a low impedance across 
the appropriate motor arc via the inter- 
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P ts in a logmotor. 


For each design of primary winding and 
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Fig. 10. Phase chart and key to the winding diagram of Fig. 9. 


interconnectors* there is a limit to the amount of speed 
variation which is possible before one extremity of the 
primary overlaps the wrong end of the interconnectors, 
and this can occur in either direction. One such overlap 
has a negligible effect, while the other is intolerable. Fig. 
5 illustrates the problem: The right-hand end of the 
primary carries a high current loading and, if this over- 
laps the left-hand end of the secondary, this high current 
loading is reflected into the secondary, further compressed 
by the interconnectors, and produces a very high loading 
of a completely wrong phase increment in the motor 
stator. If, on the other hand, the low current loading of 
the left-hand end of the primary overlaps secondary bars 
which are being expanded by the interconnectors, the 
motor-stator currents in this region, wrongly phased 
though they are, are of such a low value as to have a 


* The logarithmic spread of the interconnectors is matched to that 
of the primary winding. The interconnectors can be regarded as 
taking the anti-log of the primary phase distribution 
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Fig. 9. Complete winding diagram of a logm 


negligible effect on performance. This has already been 
verified by experiment and is of use to designers, since it 
makes it possible to extend the speed range without 
reducing active arc. 

As regards the windings themselves, the intercon- 
nectors, being single conductors of considerable section, 
are liable to suffer from skin effect if made from solid 
bar. They are therefore constructed from stranded wire, 
preferably of rectangular section, suitably transposed. 
The conductors of the phase-shifter secondary need not 
be housed in special logarithmic slotting, conventional 
uniform slotting being practical, with the bars placed in 
the nearest appropriate slot. Some reduction in inter- 
connector length can be obtained by shifting some of the 
responsibility for the logarithmic-to-linear conversion on 
to the motor stator. This technique is illustrated in the 
complete winding diagram of a logmotor shown in Fig. 9 
for which Fig. 10 shows the corresponding phase chart 
and key. A large number of interconnectors are simple 
straight connections. 

The primary winding can also be designed to fill a 
uniformly slotted structure, thus reducing all iron parts 
to parts of conventional construction. The coils of the 
primary are rather complex, since the turns of one coil 
may occupy, say, 3 slots on one coil side and 5 slots on 
the other. As the coil pitches increase, the number of 
slots per pole per phase increases and each slot contains 
fewer turns. The number of strands in each conductor 
can therefore be increased to fill the slot and reduce 
copper loss in this area. The output of the machine, 
however, will always be limited by the highest current 
loading, i.e., the small pole-pitch end of the primary. 
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Fig. 9 shows the disposition of primary conductors ina 
typical logmotor design. 

The primary and secondary of the phase shifters can 
with advantage be designed to have equal numbers of 
slots. In this way, the coupling is excellent when the 
teeth are in register, and the machine should then be run 
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only in this condition. Continuous speed adjustment is 
thus replaced by a large number of discrete steps, so large, 
in fact, as to be sufficiently near to continuous adjustment, 
as required for most purposes, and excessive zig-zag 
leakage can be avoided. Zig-zag leakage can be reduced 
still further by the elimination of empty slots on the 
phase-shifter secondary. 
An empty slot allows the 
primary current which it 
faces to drive what might 
be called a zig-zag flux, 
not across the slot open- 
ing, but around the back 
of the empty slot, where 
the reluctance is low. As 
interconnectors are made 
up of stranded wire, they 
can be split and some 
proportion of the con- 
ductor on either side fed 
through each empty slot. 


Fig. 11. Exploded view of the 
experimental logmotor. 
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The design of a logmotor is basically the design of a 
transformer and a short-stator induction machine in 
series. The transformer is, of course, of unusual shape 
and winding arrangement and, in calculating fluxes, each 
pair of interconnectors can be regarded as a “ flux 
funnel *’, collecting all the flux in the tooth or teeth 
embraced on the motor stator and transferring it to the 
tooth or teeth on the transformer secondary. The design 
of short-stator machines is quite different from that of 
conventional motors, and space does not permit a com- 
plete design technique to be included in this paper A 
complete procedure has, however, been described else- 
where’. 

Fig. 11 shows an exploded view of a completed log- 
motor, the general layout of which is of the form illus- 
trated in Fig. 7. The most successful experimental 
machine built so far has its motor rotor mounted on a 
shaft which passes right through the machine, trans- 
former primary being mounted on separate bearings on 
this shaft. 


Performance of a Logmotor 


With varien operation, the characteristics of a log- 
motor are that it provides an output proportional to the 
cube of the speed when supplied from a constant-voltage 
source. The current drawn from the source is propor- 
tional to the cube of the velocity whilst the airgap flux 
density is approximately constant at all speeds. Thus, 
the iron remains fully loaded at all speeds, while the 
conductors are under-loaded at all speeds except at 
maximum speed. The core depth must be such as to 
accommodate the flux for the maximum pole-pitch 
setting. 
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Fig. 12. External characteristics of the experimental logmotor 


with variarc operation. 
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Variarc operation, on the other hand, produces an 
output proportional to speed, current loading being 
proportional to speed and the gap flux density inversely 
proportional to speed. The flux density in the core is 
thus constant, but the teeth must be wide enough to 
accommodate the flux at the lowest speed setting, 
Although the product of core flux and current loading is 
constant, this type of machine has reduced power at 
reduced speed as the result of using a smaller energized 
arc. With both variarc and varien operation, at any 
setting of the primary, the logmotor has a speed-torque 
curve similar to that of a normal high-resistance-rotor 
induction motor with the appropriate number of poles, a 
typical curve for one particular setting of a small variare 
400-cps test machine being shown in Fig. 12a, and the 
variation in peak efficiency for various settings in Fig. 
12b, the drop in efficiency at each end of the range being 
due to overlap. Like the spherical motor, the logmotor is 
essentially a multi-polar machine, being subject to the 
short stator limitation of a working slip greater than 
1/(n+-1), so that small machines with reasonable speed 
ranges cannot be made to have high efficiencies. 

A 120-hp logmotor is being designed at the present 
time, and it is expected that efficiencies comparable with 
those of Ward-Leonard sets of equal rating will be 
obtained. Development work is in too early a stage for 
it to be possible to estimate the cost of logmotors and to 
compare them with competitive systems. 


In the preparation of this article, the author has made use 
of some of the information and diagrams in the paper by 
Prof. F. C. Williams, Dr. E. R. Laithwaite, and Messrs. 
J. F. Eastham and L. S. Piggott entitled ‘** The Logmotor— 
a Cylindrical Brushless Variable-Speed Induction Motor’, 
which was first published by the Institution of Electrical 
Engineers as Paper No. 3149U in February, 1960, and 
will be republished in Part A of the Proceedings of the 
Institution. 
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Available-Enthalpy or “Exergy” 


Diagrams 


for Combustion Gases 
By Z. RANT 


ENERGY can be divided into two parts, one of which is 
mechanical and hence convertible, while the other is not 
convertible, and either of these constituent parts can be 
zero. The quantity of energy available for mechanical 
work can be termed “ available enthalpy” or “* exergy ”’, 
i.e., usable energy, as proposed by the author! and other 
investigators. 

Thus, for example, the available enthalpy e of a quan- 
tity of heat q supplied at a temperature T can be expressed 
as 


e q(T To)/T de ie its (1) 


where 7 is the ambient temperature. With regard to the 
energy contained in a substance, the available enthalpy 
e is given by 


e ii io To (81 So) ‘sie ns (2) 
where i; and s; are respectively the total heat or total 
enthalpy and the entropy of the substance, both in the 
initial state, and io and so are respectively the total heat 
or total enthalpy and the entropy of the substance, both 
under ambient conditions of temperature 7» and pressure 
po. 

In addition, it is possible to define a quality factor ¢ 
for a process on an available-enthalpy or exergy basis as 


G = Es/Ei ee Si ats sa (3) 


where E is the initial available enthalpy of the substance, 
and Ez is its final available enthalpy. 

A correct and complete assessment of an energy pro- 
cess on the basis of available enthalpies is made in two 
stages, in the first of which the paths followed by the 
energy and the quantities of energy are determined, using 
the first law of thermodynamics, with the results suitably 
represented in a heat-balance diagram. The second law 
of thermodynamics is then applied, the flow of available 
enthalpy along the energy paths is determined, and the 
quality factor C is evaluated. Large losses of available 
enthalpy occur at weak points in the process, and these 
fequire investigation to find out whether they can be 
reduced (reduction of irreversible quantities) by economi- 
cal means, without making an “* improvement ”’ that will 
cause a deterioration of conditions at some other posi- 
tion. The flow of available enthalpy can also be repre- 
sented in a flow diagram?. 

Although some technical processes have been investi- 
gated from the point of view of available enthalpy,*® 
these methods have not as yet been largely applied in 
Practice, because of the extensive computations required. 
It is therefore the object of this paper to provide a sim- 
plified procedure with ready-made diagrams, in order to 
facilitate the analysis of energy processes. 

The large flow quantities and continuously increasing 
size of steam power-plant are incitements to further im- 
provements and closer analyses. The available-enthalpy 
flow can be followed along the same path as the flow of 
energy, i.e., the fuel, combustion gases, steam and elec- 
tric current. An analogy between voltage and available 
enthalpy has already been derived’ for this purpose. An 
attempt will now be made to fulfil the requirements as 
MARCH, 
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From Brennstoff-Wdrme-Kraft (BWK ), Germany, 
Vol. 12, No. 1, January 5, 1960, 
pp. 1-8, 7 illustrations 
regards accuracy of analysis and, at the same time, to 
provide a simple procedure for evaluation. 


Available Enthalpy of Fuels 


The available enthalpy of fuels can be calculated with 
the aid of eq. (2), on the basis of a stoichiometric com- 
bination of oxygen with the combustible constituents of 
the fuel. The value of i; — io is that of the total heat of 
the reaction, s; is the sum of the absolute entropies of the 
actual components of the fuel taking part in the reaction, 
and so is the sum of the absolute entropies of the reaction 
products at ambient temperature To. 
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Fig. |. Available enthalpy e of air as a function of temperature t 
at an absolute pressure of | atm and different ambient tem- 
peratures ty. 

In a previous paper by the author?®, it has been shown 
that simple relationships, giving sufficiently accurate ap- 
proximations, are valid between the available enthalpy e 
and the upper and lower calorific values Hy and H,, of 
fuels. For coals, 


es: Hic és os “es ‘a oil (4) 


where H, is the lower calorific value of the combustible 
substances in the coal. If w is the moisture content of 
coal per unit mass, and r is the heat of evaporation of 
water, then Hy H, wr. 
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For liquid hydrocarbons with more than one carbon 
atom per molecule, 


e = 0-975 H, (5) 


Finally, for gaseous hydrocarbons with more than one 
carbon atom per molecule, 


e = 0:95 H, (6) 


Available Enthalpy of Air and Combustion 

Gases 

Air at ambient temperature has no available enthalpy, 
but preheated air introduces into the combustion process 
an amount of available enthalpy which must be taken 
into account. Fig. | shows the curves of available en- 
thalpy of air at an absolute pressure of | at:n and at 
ambient temperatures fo of 0°, 15°, and 30°C, based on 
the tables of total heat and entropy published by 
Schmidt!! and calculated by means of eq. (2). 

When the chemical composition of the combustion 
gases is known, their available enthalpy can be calculated 
by means of eq. (2) applied to each of the constituents. 
Each result is then multiplied by a fractional value f re- 
presenting the proportion of the constituent per unit mass 
of combustion gases, and the sum gives the available 
enthalpy as 


e=Zifih: io (7) 


Each of the constituents is at its own partial pressure, 
and this makes the calculation somewhat tedious. If 
however, combustion occurs at ambient pressure po, as 
in a steam power plant, then, neglecting draught losses, 
the evaluations can be simplified considerably. Instead 
of eq. (7), it is possible to calculate the available enthalpy 
of these combustion gases at ambient pressure po as 


di 
si 


where the integral is taken between the lower limit TJ) and 
the upper limit 7). Its value is obtained by determining 
with a planimeter the area under the corresponding sec- 
tion of the 1/7 curve in a diagram of reciprocal tempera- 
tures 1/7 against total heat i, related values of i and T 
being taken from an i-t diagram. With the e-values thus 
obtained, an e-t diagram can be plotted, from which it 
is possible to read the available enthalpy for any tempera- 
ture and any position in the steam-generating plant. 

In most cases the requirements as regards accuracy 
are not so great as to make necessary the construction of 
a special i-t diagram for the fuel considered. From statis- 
tical data and theoretical considerations, a general i-f 
diagram has been produced!” for all gases occurring in 
the combustion of natural fuels in air. This diagram re- 
lates temperatures to total heat for a standard cubic 
metre (i.e., at O°C and 760 mm Hg) of combustion gas, 
with curves for zero excess air and for air only, as well as 
intermediate curves for excess-air values of 20, 40, 60, 
and 80% by volume. The diagram is claimed to give 
results with a maximum error of +2-5%. 

This diagram is used in conjunction with a number of 
auxiliary diagrams which serve to determine the quantity 
of the combustion gases, and their total heat and air con- 
tent, per unit weight or volume of fuel at 0°C and 1 atm 
absolute pressure. There are curves, for example, which 
give the percentage volume vair of the air content in the 
combustion gases, plotted against the lower calorific 


To (si — So)] 


e =i — in — To (8) 
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Fig. 2. Volume of air content in combustion gases as a function 
of the lower calorific values of a solid, gaseous, and liquid fuel, 
for different air/fuel ratios ?.. 
value, for air/fuel ratios A from 1-2 to 2-0, as given in Fig. 
2, which shows the results obtained with a solid, gaseous, 
and a liquid fuel. For flue gases, simple formulae are 
used to determine the total heat. A brief but clear intro- 
duction to the use of i-t diagrams has been given by 
Schmidt!', 


Generalized Available-Enthalpy Diagram 
for Combustion Gases 


By means of eq. (8), a generalized available-enthalpy 
diagram for combustion gases can be constructed from 
the i-t diagram, and is valid for all gases generated by 
combustion of natural fuels in air at 1 atm. abs. 

These generalized results become particularly simple 
to use if available enthalpy e is regarded as a function of 
the total heat i. Some approximate values thus obtained 
are reproduced in Table 1. 
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TABLE 1: AVAILABLE ENTHALPY OF COMBUSTION GASES AT 0°C 
AMBIENT TEMPERATURE AND | ATM ABSOLUTE PRESSURE 


























Available Enthalpy e [kcal/m*] 
Total Heat 
| oe 3 C/ oa: 
| [kcal/m*} Moai | _— Air only 
25 3-0 3-4 37 
| 50 9-6 10-6 11-2 
| 75 19-0 20-5 21-6 
100 30:5 32:8 34:2 
| 125 43:8 46:6 48-9 
150 58 61 64 
200 90 94 97 
i 250 124 129 132 
} 375 217 224 228 
1 500 318 325 330 
750 529 539 546 
1000 749 760 
1250 964 — 








The results in Table I show that there is little difference 
between the values for pure combustion gas and those for 
air only, particularly in the higher range of values. 

These numerical results lead to the supposition that 
available enthalpy can be approximated by a single curve 
of mean values between zero and 60% by volume of 
excess air, i.e., a mean curve of 30% excess air. This does 


‘ not eliminate the air content completely from the calcula- 


tions, particularly since it is included in the determina- 
tion of total heat from the i-r diagram, but it reduces the 
number of curves required, without an appreciable effect 
onaccuracy. It should be noted that there are hardly any 
technical combustion processes at atmospheric pressure 
which operate with an air/fuel ratio greater than 2:1. All 
of these are accounted for by taking the air content of 
the gases as 50% by volume, a maximum air content of 
60°% including gases up to air/fuel ratios A of 2-5. Thus, 
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Fig.3. Generalized structure of a t-e-i diagram for combustion 
gases. 

(2) t-i lines for various air contents in the combustion gases. 

(b) Available-enthalpy line for a definite ambient temperature. 

(c) Parallel lines for the correction of available enthalpy for condensa- 
Sation of water vapour in the combustion gases. 

(¢) Temperature scale for determining the direction of the tangent to 
the available-enthalpy line (b). 

(f) Tangent to the available-enthalpy line (b) through the point D, 
parallel to line (g), which leads from the temperature scale (d) to 
the pole P. 
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a curve for a mean air content will be valid for all prac- 
tical cases. The mean values for 30% excess volume give 
an accuracy of +2°% for all total heat values above about 
125 kcal/m*. 

In most cases, it is necessary to determine the available 
enthalpy from temperature values, instead of directly 
from the e-f diagram. This can be achieved by including 
a t-i diagram (i.e., a generalized i-t diagram with its 
i-values as abscissae) in the plot of the e-t diagram, as 
shown in Fig. 3). For a given temperature 7; and a given 
air volume vy; of the gases, first the total heat i; is deter- 
mined (following the broken line f;-N-A-i:). The inter- 
section A of the i-curve with the available-enthalpy curve 
gives the corresponding available enthalpy e1’. 
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Fig. 4. Percentage volume of water vapour of the combustion 
gases from solid and liquid fuels as a function of their lower 
calorific value, air/fuel ratio, or air content. 

Now, this value of e:’ requires a correction because, 
in the generalized f-i diagram, the water vapour included 
in the combustion gases is regarded as a permanent gas 
which does not condense at 0°C. Although this is un- 
important for total-heat calculations of fuels, using lower 
calorific values, it should be borne in mind that ey’ still 
contains the ** cooling-down *’ contribution of the water 
vapour. The available enthalpy of condensation e' is 
constant above the dew-point and depends only on the 
quantity of water vapour contained in the gases. The 
value of e;’ has to be increased by this amount, which 
can be determined from 


e mig — io — To(sa — So)) (9) 
where m is the proportion of water vapour in the gases, 
and i, and sq are respectively the values of total heat 
and entropy at the dew-point. 

The correction for available enthalpy of condensation 
is provided by the parallel lines c at the bottom of the 
diagram in Fig. 3. For solid and liquid fuels, the water- 
vapour content (percentage volume) can be related to the 
lower calorific value H, and the air/fuel ratio 4 or the air 
content vai, on the basis of statistical data based on fuel 
analyses!2. The percentage volume can be readily deter- 
mined by means of the curves in Fig. 4. After this value 
has been found, the line NA in Fig. 3 is extended down- 
wards to the point B. Then e1 AB is the available 
enthalpy of the gases at the temperature f1. 

A further correction is required to take account of 
the fact that combustion is not fully adiabatic, but is 
associated with heat losses, so that the theoretical tem- 
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perature is not reached. It can be assumed for simplicity 
that, during combustion, the temperature remains sub- 
stantially constant, a reasonable assumption in practice. 
The t-i diagram now deviates from the theoretica! dia- 
gram by having a temperature curve with a constant 
section corresponding to the maximum temperature. 
The total heat supplied and hence also released during 
combustion remains unchanged during this condition. 
Fig. 5 shows the corresponding diagram, with a /-i line 
going from the origin to points D, A, and C. The total 
heat supplied is io, which corresponds to a maximum 
(theoretically adiabatic) gas temperature t4. The cooling 
down of the gases along the a-line occurs only after com- 
bustion. This theoretical f-i line corresponds to the 
e-curve in the available-enthalpy diagram. In reality, 
however, only the temperature tp is reached, combustion 
taking place with a dissipation of heat to the outside at 
this constant temperature and beginning at point B with 
the initial total heat ip. Combustion is completed at 
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Fig. 5. Simplified t-i diagram of combustion gases. 
(a) Theoretical t-i line corresponding to adiabatic combustion. 
(b) t-i line for combustion at constant temperature. 
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Generalized e-i-t diagrams for combustion gases, for temperatures (a) between 0 and 2500 C, and (b) between 0 and 750°C 





200 


300 
t[°c] 
}400 





500 





600 





700 





Veater = 10% 


S°C 





rt ot 
$ 
{water 






% FOR fot 
T 


| 
50 ail 


00 150 200. 2s 
1 [kcal/m3] 





1200 


bh 
> 


point D, and the gases cool down further along t 
theoretical f-i line. The angular transition at point Di 
of course, an approximation. 

The increase in available enthalpy of the gases beg 
tween points D and B is equal to the available enthalp 
of the heat obtainable through isothermal change from 
D to B; this heat is gnz — io — ip, so that the additional 
available enthalpy is 


fojiip «- x (1¢ 


This is a straight line, which is a tangent to the available 
enthalpy curve at point D in Fig. 3, and replaces t 
theoretical available-enthalpy curve beyond this point 
D. The line d and the pole P in Fig. 3 enable the tangent 
to be constructed accurately. Although this temperature 
scale is, strictly speaking, valid for 15°C ambient te 
perature, it can also be used for ambient temperature 
between 0°C and 15°C without appreciable error. 

Generalized available-enthalpy, total-heat, and te 
perature diagrams for two ranges of temperatures a 
presented in Figs. 6a and 6b. 
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Electrical Aids in Industry 


Dielectric Heating -1 


When an electrically non-conducting material 
is placed between two metal plates, called 
electrodes, connected to an A.C. supply, the 
alternating electrostatic field between the 
electrodes considerably speeds up the mole- 
cular movements in the material (termed a 
‘dielectric’) as a result of which the tempera- 
ture of the material under treatment rises. A 
similar effect is produced where the two 














~ aa 
ee eS le 
‘ ~ = 4s 








x a 
~ - 
a 

















electrodes are positioned on the same side of 
the dielectric; in this case the electrostatic 
field between them is generally known as a 
‘stray’ or ‘fringe’ field. For industrial 
application, the applied voltage of the order 
of 15,000 volts supplied by an electronic 
generator alternates at frequencies of some 
millions of cycles per second. 


The amount of heat generated in the 
dielectric is determined by the frequency, 
the square of the applied voltage, the dimen- 
sions of the object and a physical property of 
the material termed ‘loss factor’ and is 
represented by the equation: 


Power = 1.41 E? f.F. 4 x 207** kW. 
Where E = applied voltage, f= frequency, 
F = loss factor. 

A=area of the dielectric in square inches. 
t= thickness of the dielectric in inches. 


F, the loss factor, is itself equal to the 
expression K Cos 9 in which: 
K =the dielectric constant of the material, 


Cos 0 
material. 


the dielectric power factor of the 


Therefore, ‘loss factor’ is a property of the 
material and a measure of the ease with which 
it can be heated by this method. Like other 
physical properties, it varies considerably for 
different substances. The equation shows 
that the heat generated in a dielectric is pro- 
portional to its loss factor, but the rate of rise 
of temperature will also depend upon its 
specific heat and density. The following 
table gives approximate values of the 
dielectric constant, power factor and loss 
factor of a few typical dielectric materials for 
frequencies around a million cycles a second. 


Data Sheet No. 10 
































MATERIAL | ‘Constant | FACTOR | FACTOR 
— 2-9 0-02 | 0-058 
Oak, dry 3-3 0-04 0-132 
i Ak on 5-3 0:06 0-318 
Nylon 3:7 0-05 0-185 
Water, pure 80-0 0-03 2-40 
Water, tap 80-0 0-5/5-0 | 40/400 











The high loss factor of water means that 
materials which are difficult to heat when 
completely dry will often heat efficiently 
when moisture is present. The voltage must 
be increased towards the end of the process 
in some cases to remove the final moisture 
traces, the reduction in loss factor as the 
material dries out providing a safeguard 
against overheating. 


If the workpiece is made up of a number of 
materials, each material will heat up 
uniformly but each at a rate depending upon 
its loss factor, thermal properties and 


density. The degree of temperature unifor- 
mity throughout the workpiece will then 
depend upon the extent to which thermal 
conductivity can equalise different rates of 
heating. 











Such different rates of heating can be 
turned to good account in certain applica- 
tions. For example, in wood glue setting, the 
glue lines heat up much more rapidly than 
the wood pieces being joined and the glue 
sets before the wood heats up substantially, 
wood having a lower loss factor than glue. 


For further information get in touch with 
your Electricity Board or write direct to 
the Electrical Development Association, 
2 Savoy Hill, London, W.C.2. Tel: 
TEMple Bar 9434. 


| 

| 

| 

| Excellent reference books on electricity 

| and productivity (8/6 each, or 9/- post 
free) are available—‘‘Induction and Di- 

| electric Heating” is an example. 

| 

| 

| 


E.D.A. also have available on free loan in 
the United Kingdom a series of films on 
the industrial uses of electricity. Ask for a 
catalogue. 
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British Industrial Developments 


Automatic Hardening and 
Tempering Installation for Carbine- 
Barrel Forgings 

Designed and constructed by G.W.B. Furnaces 
Limited, of Dudley, Worcs., a fully automatic continuous 
hardening and tempering installation for the treatment 
of carbine-barrel forgings has recently been installed at 
the Royal Ordnance Factory, Fazakerley, Liverpool. In 
this connection, it should be noted that rifle-barrel 
forgings were previously treated in gas-fired batch 
furnaces, served by a single traversing charging machine, 
and hardening, tempering, and quenching were separate 
operations, each requiring the use of the charging 
machine. Also, the forgings were loaded horizontally, 
naturally leading to an appreciable percentage having 
some measure of distortion during heat treatment. With 
the new installation, this has now been substantially 
reduced. 

The new G.W.B. furnace installation is almost com- 
pletely automatic in operation, requiring only one oper- 
ator to supervise control, loading, and unloading. The 
different sections of the furnace are linked by conveyors, 
and the separate operations are carried out automatically, 
so that high productivity is obtained and supervision is 
reduced to a minimum. Refinements in the actual heat 
treatment and the use of special suspension jigs for the 
forgings produce a much better finish and effect a con- 
siderable reduction in the quantity of rejected material. 
The unit is adaptable in that, if required, the hardening 
and tempering sections of the furnace can be worked 
separately and the various sequences can be adapted to 
suit changing requirements. 

The complete installation comprises one pusher-type 
hardening furnace with an automatic quench and a 
degreasing unit, together with a pusher-type tempering 
furnace, also equipped with quenching and degreasing 
plant. Both quench units are equipped with oil-circulat- 
ing pumps and oil coolers, and a protective atmosphere 
plant is employed for use with the hardening furnace. 
These items of equipment are arranged in the form of a 
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*“U”’, the hardening furnace and its quench tank and 
degreaser forming the first leg, the bottom of the “* U”’ 
being formed by an electrically driven cross-traversing 
track, and the other leg by the tempering furnace and 
quenching and degreasing units. A further cross-traver- 
sing conveyor links the end of the tempering line with the 
entry to the hardening furnace. 

Barrels are suspended from specially constructed 
heat-resisting jigs, each capable of carrying eight forgings, 
loading and unloading being effected whilst the carriers 
are on the final cross-traversing track conveyor. The 
loading sequence is approximately 74 min. Forgings to 
be treated are conveyed automatically under the pivoted 
head of the hardening-furnace hydraulic pusher, which 
is of overhead-mounted design and which conveys the 
carriers separately into the hardening furnace. A rating 
of 120 kW is included in two independent automatically 
controlled zones, giving a maximum temperature of 
900°C. Normal operating temperature is 850°C with 
soaking times of | to 14 hr. Robustly constructed with a 
gas-tight casing, the furnace is well insulated to minimize 
body losses. Two rows of heat-resisting skid rails support 
the charge carriers during their passage through the fur- 
nace. Heavy-section nickel-chromium strip-heating 
elements are arranged on the side walls of the chamber, 
supported by a special hook-suspension method. At 
each end of the furnace is an electrically operated, fully 
insulated counterbalanced door. Fitted to the base of the 
entrance door is a unit section of skid rails used for align- 
ment purposes during charging operations. 

A gas-lock chamber is situated at the entrance of the 
hardening furnace, whilst at the exit is fitted a gas-tight 
quenching hood. the bottom edges of which are immersed 
below the level of the quenching medium. In addition to 
preserving the protective atmosphere, the quenching hood 
also ensures that the charge ready for immersion is com- 
pletely free from the cooling effect of draughts, and tends 
to produce a constant and uniform quenching tempera- 
ture. As the pusher propels the carriers through the 
furnace, an extractor gear is timed to remove the carrier 
from the furnace chamber to the platform of a quenching 
hoist. This extractor gear comprises 
a steel frame sited immediately 
above the quench tank, and the 
extractor head is provided with a 
pivoted pawl. Immediately the 
extractor gear has removed the 
charge carrier from the furnace and 
has deposited it on the quench hoist 
platform, the platform automatic- 
ally lowers and places the carrier 
onto the quench conveyor, which 
conveys the charge through the 
quenching medium and also through 
the degreasing unit. In the gas- 
heated degreasing unit, the barrels 
are sprayed from a battery of fixed 
jets which are supplied with 
degreasing solution from a motor- 
ized pumping unit. In the base of 
the degreaser is a_ gas-heated 
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coil which controls the temperature of the solution by 
means of a dialthermometer. 

A further extractor gear, similar in construction to 
that previously mentioned, removes the charge carriers 
fom the quench conveyor and transfers them onto a 
traversing conveyor, which takes them into the temper- 
ing-furnace line, where they are pushed into the tempering 

, furnace by a second pusher gear. With a rating of 90 kW 
in three independent automatically controlled zones, this 
unit has a maximum temperature of 650°C. Generally, 
the tempering furnace is similar in construction to the 
hardening unit but, since no protective atmosphere is 
employed, the fittings connected with this process are not 
present. Different types of forgings are soaked for 
periods ranging from 13 to 3 hr at temperatures up to 
650°C, and, as these treatments are in the lower tem- 
perature ranges, some form of air circulation is necessary 

| to provide efficient distribution of the heat. For this pur- 
} pose, four air-circulating fans are located in the furnace 
roof, and baffles of heat-resisting alloy are specially 
situated to give directional air flow over the heating 
elements and through the working space. Quenching and 
degreasing arrangements, together with the extractor and 
conveyor systems, are similar to those in the hardening- 
furnace line, so that a continuous conveyor system is 
formed, linking all operations. 

Each of the furnaces is provided with its own set of 
electrical equipment, all of G.W.B. manufacture. The 
switchgear comprises two iron-clad contactor cubicles, 
one for each furnace, and a totally enclosed motor panel 
housing 60 motor contactors for the various pusher, 
extractor, hoist, and conveyor drives. Automatic tem- 
perature control for both furnaces is provided by a 
common instrument control panel. A complete sequence 
of operations for the installation is carried out auto- 
matically, and all the necessary limit-switches and similar 
interlocks are controlled from a master sequence time- 
switch in the instrument control panel. The protective- 
atmosphere plant is a standard G.W.B. burnt town gas 
exothermic unit with a capacity of 1000 cu ft per hour 
and linked with a G.W.B. silica-gel gas drying plant. 


, Mobile Conditioning Plant for 
Transformers and Transformer Oil 


Designed to be used on site for drying out * wet” 
transformers and for filling new transformers with de- 
aerated and super-dried oil, the new mobile conditioning- 
plant service announced by Wakefield-Dick Industrial 
Oils Ltd., of London, N.W.1, removes air, water, and 
solid contaminants from transformer oil, perfecting its 
' physical condition and hence the solid insulation of 
transformer windings, ensuring the maximum degree of 
safety when the transformer is on load. Operation of the 
plant, which is designated the “ Ilovac*’ unit, is con- 
trolled by a Wakefield-Dick chemist and his staff. 

The “ Ilovac*’ unit is mounted on a road trailer, 
constituting a mobile laboratory which is fully equipped 
\ for performing all the tests necessary to ascertain the 
condition of oil and to check on the efficient operation 
of the plant. Besides facilities for thorough inspection of 
oil samples for physical condition, oil can be tested for 
acidity, for free water content by crackle test and for dis- 
| Solved water content by the Karl Fischer method. 
\ Equipment for determining the dissolved gas content of 

Oil is carried, and the electrical quality of the oil is 
\ theeked by apparatus which determines the electric 
f 
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strength and measures electrical resistivity. The labor- 
atory also has equipment which can be used for measuring 
transformer insulation resistance. Special sampling 
devices are fitted to the unit for drawing off samples of 
oil, before and after treatment in the unit, under condi- 
tions of positive or negative pressure. 

The equipment is designed for continuous treatment 
and, as it has its own high-capacity heating system, 
treatment is rapid and efficient. Thus, for example, 
during a typical servicing period, this equipment has 
reduced in a single pass the dissolved air content of oil 
from 11°, by volume to 5°, by volume, and dissolved 
moisture from 30 to 13 ppm. Simultaneously, the electric 
strength was raised from under 30 kV to over 75 kV. 
With continuous circulation, involving repeated passes 
of oil through the equipment, considerably lower figures 
for water and air content have been recorded. 


=” 
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These results, which were obtained with a treatment 
rate of 1000 to 1200 gph, are due to a number of special 
features in the equipment. For example, the free water 
and solids are first separated out in the bowl of a high- 
vacuum De Laval centrifuge. The clean oil is then dis- 
charged through the centrifuge at a temperature above 
the boiling point of water at the vacuum used, ensuring 
very rapid removal of the dissolved water. The oil from 
the centrifuge is discharged into a vacuum holding and 
collecting tank and is recycled through spray nozzles 
into this tank before its final discharge. The atomization 
in this recycling system does not produce as fine a mist 
as that from the centrifuge bowl, but the device enables 
the oil to be held under vacuum for a longer period of 
time, helping to reduce still further the dissolved air and 
moisture content of the oil. 

The equipment has ample heating capacity, embodying 
two 72-kW continuous flow type electric heaters. The 
elements of the heaters are sufficiently low in intensity per 
unit surface area to eliminate any possibility of damage to 
the oil because of local overheating. A De Laval plate- 
type heat exchanger, designed to give at least 50°, heat 
recovery, makes it unnecessary to use the full heating 
power of the system continuously, except when drying 
of the windings needs the highest possible temperature 
throughout the treatment period. 

The equipment includes vacuum pumps for the 
treatment plant itself and for coupling to the transformer 
to be filled. The main vacuum pump is an air-ballasted 
* dry-running ** type which eliminates the possibility 
of condensation in the pump, and is capable of producing 
a vacuum of 0-01 mm Hg against a closed valve. The 
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transformer pump is of much higher displacement, but 
| isnot required to work at a correspondingly high vacuum. 
| The vacuum tank is insulated to prevent heat loss in the 
| oil and to use the available heating capacity at the most 
t economic level. An automatic control system governs 
liquid levels throughout the equipment, as well as the 
gil flow through the recycling nozzles in the vacuum 
tank. Flowmeters are fitted, and there is an inspection 
and access window for the spray nozzles. 
A separate circulating pump, with a capacity of 2000 
. gph, maintains the oil temperature during treatment of 
the transformer. This pump collects oil from the line 
' from the transformer and passes it through one 72-kW 
heater bank and then back to the transformer. This 
operation is concurrent with the centrifugal and vacuum 
treatment of the oil, which is returned to the transformer 
at about 1000 gph, and ensures the maximum use being 
made of the heating capacity of the unit. 


Automatic Sheet-Metal Grading 
Machine 


The Bren Manufacturing Co., of Team Valley, 
Gateshead, a branch of the R. W. Crabtree organization, 
has produced a new automatic sheet-metal grading 
machine for an American company, the F. J. Littell 
Machine Co., who manufacture sheeting lines and other 

' equipment for handling metal in coil form. Basically 
intended for use in a complete sheeting line of a coil-fed 
type for the canning industry, the Crabtree grading 
machine has several advantages over existing graders. 
Thus, although the graders at present used in these lines 

| are automatic in selection, the supplying of pallets, 

; positioning, disengaging, and unloading are all manual 
operations. On the other hand, the Crabtree grader is 
fully automatic, the only manual handling required being 
the removal of loaded pallets. Furthermore, it is from 
12 to 14 ft less in length than existing graders available 
inthe U.S.A. and has a much better appearance. 

The Crabtree grader is a two-station machine which, 
acting on signals, automatically separates prime and 
reject sheets and stacks them neatly on pallets. This 
particular machine is capable of handling sheets from 
I8 x 24 in. to 38 44 in. at a maximum rate of 175 
sheets per minute and can carry pallet loads up to 
9000 Ib. The normal operating speed of the conveyor 
belts is about 700 fpm, but, through a P.I.V. gear, is 
infinitely variable from 100 to 1200 fpm. Pallet position- 
ing, hoisting, lowering, and ejection in the prime-sheet 
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stacker are fully automatic, the action being dependent 
on a preset determination of the number of sheets on a 
pallet. Fig. | is a rear view of the machine, showing in the 
foreground the empty-pallet loading arrangement, on the 
left the motorized section of the discharging section, and 
on the extreme right the undriven section. The control 
panel can be seen between the two starting stations. 

In operation, sheets are fed to the conveyor by a shear 
line which has cropped them from coil-strip. At an early 
stage of conveying, the reject gate is positioned, and reject 
loading is the first stacking station. Within a short dis- 
tance of this position, there is a mechanism for throwing 
up single sheets for inspection. 





Fig. 2. 

Prime sheets are carried along to the stacking position 
at the end of the machine and drop between the guides to 
fall in a natural stacked position on a pallet. A general 
view of the prime-sheet stacking station with a pallet in 
position, is shown in Fig. 2. When the preset number of 
sheets has been passed into the stacker, a trip is elec- 
trically operated and starts the automatic unloading 
cycle. Four prongs, moving through the stacker until 
they are supported by extension bars fitted to the rear of 
the grader. shoot out from the pile plate and catch the 
first sheet of the next pile. The full pallet is lowered until 
it rests upon the rollers on the floor. The rollers then 
move the full pallet towards the left and, at the same 
time, an empty pallet is forwarded onto the revolving 
rollers. This empty pallet is correctly positioned above 
the pile beams by retractable stops. When the full pallet 
is clear of the stacker, the rollers and chain dogs stop, 
and the pile beam assembly rises, bringing with it the new 
empty pallet. The hoist is stopped when the empty pallet 
supports the sheets and the prongs are removed from the 
slots in the top of the pallet. The top sheet is then again 
kept at a constant height until the next preset number of 
sheets has been counted, and the operation is repeated 

When a full pallet has rolled to the end of the ejection 
conveyor, it sets off an alarm bell which ceases to ring 
only when the pallet has been removed. Similarly, a bel! 
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gives warning when the last of the empty pallets has been 
used from the incoming hopper. These audible warnings 
are supported by different coloured lights which show on 
the control panel. 

The control panel is linked with the shear line, and 
rejection of sheets is governed by an electronic memory 
device which passes signals based upon a _ thickness 
tolerance of +0-0005 in., the detection of perforations, 
and the surface condition of the sheeting. This signal 
electrically operates the rejection gate on the grader, the 
appropriate sheet being diverted to the lower conveyor 
which leads to the reject stacking station. Photo-electric 
cells control the height of the prime and reject stacks and 
start the sequence of electro-mechanical processes which 
eject full pallets and replace them with empty pallets. 
Additional push-button arrangements have been made, 
however, for manual operation of the pallet hoist, if 
required at any time. 

From the point of view of safety, a pile-up of sheets 
along the conveyors will automatically shut down the 
complete line; in addition, manually operated emergency 
shut-down buttons, strategically situated around the 
machine, are provided. A limit-switch also closes down 
the machinery should, for any reason, the pile beams rise 
beyond the preset height. Handwheels on the sides and 
rear of the grader provide adjustment for various widths 
and lengths of sheets. By this means, the side guides are 
moved in simultaneously to ensure that the sheet remains 
centrally located with the pile beams. 

Although the first Crabtree grading machine will, as 
already mentioned, probably be supplied in a sheeting 
line for the canning industry, the manufacturers envisage 
much wider applications, including electrolytic tinning 
lines in the steel industry and in production processes 
involving aluminium sheeting. In fact, aluminium sheets 
have already been run through on the grader with marked 
success, no end or surface damage having been experi- 
enced. 


Automatic Transfer Presses for 
Cold-Forming 


As announced by the sole selling agents in the U.K., 
the Rockwell Machine Tool Co. Ltd., of London, N.W.2, 
the range of ** Boltmaster ** machines manufactured by 
Maschinenfabrik Peltzer & Ehlers, of Krefeld, Germany, 
are fully automatic four-stage transfer presses for all 
types of cold-forming operations. Using both cold- 
forming and extrusion processes, these machines have 
been designed to produce from wire or bar stock many 
components which are at present generally turned on 
automatics. It is stated that considerable material savings 
are effected by using these processes, and the parts 
produced are of comparable quality. 

Four sizes of “ Boltmaster*’ machines are manu- 
factured, the largest of which will produce components 
up to 10 in. in length using the cold-heading process, or 
up to 63 in. in length using the extrusion process. The 
approximate nett weight of this model is 59 tons. The 
machine shown in Fig. | is the model GB-100 for com- 
ponents up to 5 in. long (cold-heading) or 2} in. long 
(extrusion). Maximum stock diameter is ~ in., feed 
length is adjustable from % to 6 in., and the operating 
speed is 70 to 90 strokes per minute. 

The stock is fed to the cut-off station through a two- 
Way straightener by power-driven feed rolls. The cut-off 
blade is fitted directly to the main slide, cutting taking 
MARCH, 
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Fig. |. 
place at the end of the main-slide stroke. The blade places 
the cut-off length into a swivelling fixture which turns the 
blank through 90 deg. into the pressing direction and 
then passes it to the holding device of the first transfer 
arm. This arm remains in front of the first die station 
until the blank is inserted in the die by the advancing 
movement of the main slide. After the pressing operation 
has been completed, a cam-actuated die-ejector pin 
slides the blank out and into the second transfer arm, this 
process repeating itself up to the last die station. Any 





Fig. 2 

trimming is effected at the last die station, employing a 
method by which the scrap is positively held. The 
finished parts and the trimmings leave the machine via 
separate chutes. The tools and dies are easily accessible 
and can be quickly changed. Furthermore, all operations 
of the tool unit are visible to the operator. 

The four transfer arms (Fig. 2), which are fitted to a 
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Do you wait for hot water on a cold Monday morning ? 


Where hot water is provided from a storage system 

there is a waiting period when production starts, for the 
water to heat upin the storage tanks. 

With Leonard Steam Water Mixers there is no 

waiting period. Hot water is available as soon as the 
steam is turned on. 


How would you raise the temperature of a spray 
very gradually from cold to 120 degrees ? 


Leonard Valves fitted to the sparge pipe on a cloth 
scouring and milling machine enable the scourer to vary 
the temperature to suit the work and to 

make changes in the temperature during 

the process gradually, giving a cleaner scour 

and a better finish. 


Do you use cold water when you would like to use hot ? 


When vegetables are cleaned for canning they are 
washed in a running stream of water. If the water is 
too cold the girls’ fingers get numb and their 
production slows down. If it is too hot the vegetables 


are spoilt. A Leonard Valve looks after the temperature, 
the girls’ fingers and the vegetables. 








These are specific examples. Your use of 
Leonard Thermostatic Steam Water Heaters will probably 
be different. Write for help. (Our folder H/24) 


WALKER CROSWELLER & CO. LTD. 
Cheltenham. Telephone 56317 
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common carrier plate but are individually adjustable, are 
located by stops when transferring from one station to the 
next, their spring-loaded mountings making adjustment 
less critical. Should one of the pressings not be ejected 
from its die, thus preventing the appropriate transfer 
arm reaching its end position, a limit-switch is actuated 
and stops the machine through a friction clutch. The 
main-slide arms run in long guideways, permitting 
accurate alignment of the tools, which are mounted in a 
common adjustable block. These tools are provided with 
pressure adjustment, and the two inner heading stations 
have built-in power-operated ejection, the drive for which 
is derived from the connecting-rod motion. 


Pilot Smelting-Furnace Service 


Intended to promote the development of electric 
smelting processes, a contract service, available for the 
first time in the U.K., is available for electric smelting 
and is now in operation at the Aldridge premises of 
Birlec-Efco (Melting) Limited. This service makes it 
possible to accept customers’ raw materials in trial 
batches for testing their amenity to electro-thermal 
reduction and for determining the most suitable smelting 
technique and the nature of the resulting products, using a 
pilot smelting furnace, which provides full-scale testing 
facilities for a fee agreed in advance. The finished pro- 
ducts and the balance of materials are then returned to 
customers. 





The plant is of such a size that valuable information 
can be gained on such important factors as power and 
electrode consumption, operating voltage, percentage 
recovery, and other relevant data. This information can 
be scaled up, so that a fairly accurate appraisal can be 
made of what can be expected on a large-scale plant. At 
the end of the test, a full report is presented, giving 
recommendations On smelting practice, electrical ratings, 
and the size of installation required for a given output. 
The furnace is capable of smelting calcium carbide, iron 
ores, Manganese ores, nickel and copper concentrates, and 
can also be used for the production of ferro-silicon and 
ferro-chrome and for the treatment of slags, as well as 
for many other electro-thermal processes. In addition, the 
installation has laboratory facilities and a competent 
Staff to carry out the development work for which it is 
intended. 

The specially designed building housing the pilot 
smelting furnace has a total floor area of 5700 sq ft and 
is served by a 5-ton overhead travelling crane, the maxi- 
mum height of lift being 26 ft. The substation, which is 
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integral with the main building, is in an area adjoining 
the furnace and includes a 350-kVA three-phase trans- 
former, a high-voltage contactor, a 0-7-kW amplidyne 
electrode controller, and a low-tension distribution 
board. In addition, ample provision is made in the 
building for the storage of refractories, electrodes, and 
raw materials, and equipment for crushing, ladle heating, 
and casting has been installed. 

The pilot smelting furnace, with a shell of 8 ft i.d., is 
surrounded by a charging platform at a height of 9 ft 
above the main floor level, the furnace controls being 
suitably housed in a panel adjacent to the furnace operat- 
ing platform. A general view of the pilot smelting plant, 
showing the furnace operating platform, is shown in the 
illustration. 

Designed to be as versatile as possible, the furnace, 
which has a nominal rating of 350 kVA, is provided with a 
wide range of voltage tappings, enabling all electric 
smelting operations to be covered as far as is practicable. 
To determine the effect of shell rotation for different 
smelting operations, the shell can be rotated or oscillated 
in either direction at varying speeds. Three tapholes are 
provided, the levels of which can be altered for slag and 
metal, and are served by a mono-rail beneath the plat- 
form, forming a loop surrounding the shell. The mono- 
rail carries slag pots or metal ladles. Several thermo- 
couples are built into the refractory lining to monitor the 
temperature of the hearth and side-walls at different 
points. 

The furnace is equipped with holders suitable for 
electrodes, 8 in. in diameter, which can be amorphous 
carbon or graphite, according to the requirements of the 
tests. Smaller electrode holders can be fitted, if necessary. 
The electrode clamps are arranged for remote control by 
pneumatically operated cylinders. 


Automatic Control System for 
Metal-Spraying Operations 

Introduced by the Metallizing Equipment Company 
Ltd., of Chobham, Woking, the ** Metco ’’ Type-C con- 
trol system is a fully automatic electronic control unit for 
heavy-duty or production metallizing. The unit is built 
on the module system to give maximum flexibility in the 
degree of control required and will operate with both 
wire and powder metallizing processes. 

The basic unit consists of electrically controlled inlet- 
air, oxygen, and gas valves. Permanent connection is 
made to these valves from the main factory supply, and 
gauges are fitted to show the supply pressure. As soon 
as fuel gas is supplied to the control system, a ventilating 
fan at the bottom of the unit is started, and indication is 
given by a green light at the top of the panel. If, at this 
stage, there is no air pressure in the supply line, the 
operating controls are locked out of circuit and remain 
out of circuit until the air pressure reaches the normal 
operating level. If, during operation of the machine, the 
air supply or the flame should fail for any reason, the 
entire machine will automatically shut off. In all cases 
where a safety control shuts down the unit, it requires 
positive action by the operator to re-start the system. 
Remote control can be incorporated where control of 
two or more metallizing machines can be operated from a 
master control panel or some other remote point. The 
operating unit consists of control buttons, pilot lights, 
and the electrical circuits. The buttons, together with the 
appropriate pilot lights, operate the main-power, testing 
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and adjusting, metallizing, and idle and stop circuits. 

With the controls set, depressing the metallizing 
button starts the lighting and operating sequence, which 
is operated by a time relay that first opens the air, oxygen, 
and gas valves to purge the lines, the relay then partly 
closing the valves to allow sufficient gas and oxygen for 
lighting purposes and operating the automatic igniter. 
In the next operation, the relay opens the valves fully and 
finally starts the wire feeding. The machine is then 
metallizing. While operating, the sp2ed of the wire feed 
is maintained exactly by the electronic control unit, the 
range of speed covered by this unit being adequate for all 
normal metal-spraying operations. For the idle condition, 
the appropriate button is pressed, stopping the wire from 
feeding and reducing the gas and oxygen flow to leave 
only a pilot flame alight on the metallizing gun. Depres- 
sing the metallizing button then returns the flame to 
normal and starts wire feed again. This control can be 
automatically indexed by the component when metallizing 
ona production basis. When the system is shut down at 
the end of a run, all gases and pressures can be drained 
by operating the controls normally used for initial adjust- 
ments. 

Normally, the control cabinet is permanently fixed in 
the most suitable operating condition, but it can be fitted 
into a base mounted on castors to permit ready movement 
of the whole unit, or so that the cabinet may be moved 
where an obstruction would prevent servicing. For 
co-aplete flexibility, units can be readily added to the 
basic assembly to meet special requirements for any 
given metallizing operation. Failure of electric power, 
compressed air, gas supply, wire feed, dust extraction, or 
the mechanical handling of the component can shut 
down the entire system and indicate the appropriate 
failure. In fact, every step in the entire sequence has been 
so designed to provide a thoroughly safe installation. 


Spiral-Point Drill-Sharpening 
Machine 


It is announced by Charles Churchill & Company 
Limited, of South Yardley, Birmingham, sole selling 
agents in the U.K. for Cincinnati machines, that a drill- 
sharpening machine which quickly and simply gives a 
drill a new form of point geometry, i.e., a spiral point, has 
been developed by the Cincinnati Lathe and Tool Co., of 
Cincinnati, Ohio. The sharpening machine, designated 
the * Spiropoint **, provides the complicated shape of the 
spiral point in a few seconds, and is a complete unit, with 
all electrical equipment, tools, grinding wheels, ete. 
included as standard equipment. The machine (Fig. 1) is 
mounted on casters and is equipped with screw-jacks for 
levelling on uneven floors. A dust collector. driven by a 
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separate motor, is incorporated and is conveniently 
located in the machine base. 

The spiral point developed by Cincinnati for standard 
twist-drills is stated to produce a precision tool which 
maintains accuracy in centre-punching, and enables holes 
to be made that are closer to size, rounder, straighter, and 
burr-free. In addition, drill life is increased, the drill 
thrust force required is reduced (often by as much as 
34°,), and there is less need for secondary operations 
such as reaming, while workpiece distortion is reduced 
because of the cooler cutting action and reduced thrust 
force. 





Fig. |. 


The spiral-point drill has an actual point at its centre. 
On contacting the work, the drill automatically centres 
itself, without any tendency to * walk **. As a result, the 
spotting operation is eliminated and the need for jigs and 
fixtures is greatly reduced. Throughout the drilling 
operation the drill continues to centre itself, giving a 
clean, round, accurate, and straight hole. Also, the 
improved cutting angles at the point of the drill help to 
reduce heat generation in cutting, and the optimum 
clearance angles along the entire cutting edge enable the 
chips to flow more easily into the flute. For use in sheet- 
metal drilling, the self-centring action of the spiral-point 
drill has been found particularly helpful in obtaining truly 
round holes in thin soft metal and when the drill is held 
by hand. For sheet-metal applications, the spiral-point 
drill is given a point angle of 180 deg., as opposed to the 
usual 118 deg. Three 
close-up views of a 
spiral-point — twist- 
drill are given in 
Fig. 2. 


Fig. 2. 
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AD DMIONAREARSHINA 


Numerous important abstracts which, for lack of space, cannot be published in our main editorial columns are regularly 


included in condensed form in this section. 


Subscribers may obtain photostat copies of all original articles at cost. 


Self-Sustained Modulations in Transductor Circuits with Series Capacitators 


TRANSDUCTORS with series capacitors in the a.c. circuits 
create, under certain conditions, amplitude modulations 
of all electrical quantities in the circuits involved. A 
contribution to the understanding of this phenomenon 
is presented in this paper, as well as a confirmation of 
experimental results, and is concerned with a theoretical 
and experimental investigation into the modulation 
phenomenon in transductors with capacitors in their 
ac. circuits, with particular reference to parallel trans- 
ductors of the type which are not self-excited. 

By means of a procedure involving experimental 
measurements of certain fundamental relations, plotting 
of combined curves, and physical considerations, a clear 
explanation of the phenomena has been attained. This 
procedure is based on certain approximations with 
respect to the influence of harmonics, but experimental 
verifications, mainly by means of oscillograms, have, 
however, proved good agreement between actual results 
and conclusions from the theoretical reasoning. A 
purely mathematical method, employing Bessel functions, 
is briefly indicated. 


By F. DAHLGREN and R. LADZINSKI 
From Transactions of the Royal Institute of 
Technology, Stockholm, Sweden, 

No. 148, 1959, 64 pages, 50 illustrations 


It has also been shown that the results obtained are 
equally valid in the case of series transductors without 
self-excitation. Self-excited, and particularly auto-self- 
excited, transductors are, on the other hand, far less 
suitable for use in circuits where modulations are 
desired, and consequently more advantageous in cases 
where any tendency for creating modulations must be 
suppressed. In practical applications where for other 
reasons non-self-excited transductors have to be used in 
combination with series capacitors, the treatment in this 
paper furnishes a basis for dimensioning so as to obtain 
the desired qualities regarding self-sustained modula- 
tions, although the conditions are too complicated to 
permit the formulation of a simple and universal criterion 
for the appearance or non-appearance of such modula- 
tions. 


Vibration Problems in Marine Engineering and their Solution 


IN this paper, a number of typical vibration problems in 
connection with vibration in turbo-geared and diesel 
machinery is discussed, and descriptions are given of 
electronic instruments for the location of the sources of 
vibration. 

The problems described illustrate that no hard and 
fast rules can be laid down for the solution of a vibration 
problem, and that each must be treated on its own merits. 
The investigator must first try to establish the cause of 
the rogue noise or vibration and then correlate it with the 
speed of some component, search for some quality in the 
machinery, and establish which components of the 
machinery have that particular quality. Vibration search 


The Corrosion Behaviour of High-Purity Vanadium 


VANADIUM production has been undertaken by several 
companies now making the metal on a limited scale in a 
form pure enough to be ductile. Vanadium has the 
physical and mechanical properties desirable in a struc- 
tural metal, but this metal and alloys based on it have not 
been applied to industrial uses because of high production 
costs and a lack of information on their properties. An 
extensive study of vanadium and some of its alloys is 
being made, and a study of the corrosion properties of 
these metals is part of the programme. This article gives 
the results of comparative studies of corrosion of ductile 
vanadium obtained from several sources. 

Chemical and galvanic corrosion experiments have 
MARCH, 
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By W. MCLAUGHLIN 
From a paper presented at a meeting of 
The Institution of Engineers and Shipbuilders in Scotland, 
February 26, 1960, 96 pages, 52 illustrations 


and analysis are very painstaking exercises, often necessi- 
tating the planning of analyses to suit trial programmes 
and the need to sit over an analyser, patiently awaiting 
changes of speed to obtain the data required. Pre- 
liminary planning of the search, preparation of cor- 
relation charts, and proper communication between the 
speed-measuring position and the analysing position 
shortens the time required for analyses. 


By D. ScHLain, C. B. KENAHAN, and W. L. ACHERMAN 
From Corrosion, U.S.A.., 
Vol. 16, No. 2, February 1960, 
pp. 114-116, 2 illustrations 


been carried out and show that vanadium is resistant to 
corrosion in substitute sea-water at 35°C. At this temper- 
ature, it is also resistant to corrosion in 60°, sulphuric 
acid and 20% hydrochloric acid. It resists corrosion in 
3% nitric acid, corrodes slowly in 12°, nitric acid, and 
corrodes very rapidly in 17% nitric acid. The absence of 
air has little or no effect on the corrosion of vanadium in 
these environments. In substitute sea-water, vanadium is 
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less noble than stainless steel and copper and more noble 
than aluminium, magnesium, or SAE 4130 steel. Coupled 
with these metals, vanadium behaves as a sacrificial 
metal for copper, but is protected by aluminium, SAE 

4130 steel, and magnesium. Neither vanadium nor 








stainless steel is affected by contact with each other. 

Vanadium from two sources exhibited essentially the 
same corrosion properties, although there was a con- 
siderable difference in iron content. Annealed and un- 
annealed vanadium exhibited similar characteristics. 


The Operation of Rolling-Element Bearings in a Protective Atmosphere 


INCREASING Operating temperatures are a characteristic 
trend in the development of many modern machines. 
Sometimes, they are merely a consequence of progress in 
other directions, such as more compact design and higher 
operating speeds for lighter weight; at other times, the 
trend is deliberate, e.g., for improving the efficiency of a 
cycle or reducing the cooling requirement. In high-speed 
aircraft and missiles, and machinery associated with 
them, all these factors seem to reach a peak. In parti- 
cular, air cooling, as a means of limiting the operating 
temperature, is no longer available when the stagnation 
temperature of the air itself equals or exceeds the desired 
limit, or the vehicle operates outside the atmosphere. 
Cooling with oil also ceases to be practical when the 
absorbed heat cannot be rejected to the surrounding air 
and the cooled oil recirculated. Total-loss systems can 
in some cases be used for lubrication but, to obtain a 
substantial cooling effect, impractically large quantities 
{ of the lubricant would have to be carried in a missile. 
Internal means of cooling, such as using the fuel as a 
heat sink, usually have to be reserved for the protection 
of special, sensitive equipment on board, such as elec- 
tronic parts, instruments, or a pilot. As a result, machine 
F parts that normally operate at 200 or 300°F, may now 
have to operate in an environment of temperatures of 500 
to 1000°F, or even higher. Fortunately, in many such 
applications a relatively modest life, of 100 hr or less, is 
considered satisfactory, for the present at least. 
To operate at temperatures up to 1100°F, bearings 
must be protected against two sources of early failure, 
iLe., the formation of red rust by oxygen attack on the 


By A. G. Cattaneo, R. A. Coit, and S. S. Sorem 
From an advance copy of a paper received from 
The Institution of Mechanical Engineers, London, 
March, 1960, 8 pages, 8 illustrations 


surfaces in either rolling or sliding contact, and rapid 
wear by local seizure (scuffing) of the cage surfaces in 
sliding contact with other elements. The first function 
can be filled for all-ferrous bearings by an atmosphere 
consisting of a mixture of air and an organic vapour 
which acts as a reducing agent at elevated temperatures. 
The performance of the second function requires con- 
stituents or additives that ferm anti-scuffing films. 

An olefine oxide polymer has been found to be a 
satisfactory reducing agent over the whole temperature 
range. Conventional extreme-pressure additives are 
effective in preventing scuffing up to about 900°F. Above 
900°F, the polymer forms an organic film which itself 
gives some protection against scuffing. With the bearings 
available thus far, maximum loads are dictated by soften- 
ing of the metals above 900°F. These high temperatures 
create special problems in the design of the test equipment 
with respect to fits, warping, and dimensional changes. 

The work completed to date has demonstrated the 
feasibility of operating rolling-element bearings for 
extended periods under a protective atmosphere at 
temperatures substantially higher than those possible 
with currently available liquid lubricants and greases, and 
satisfactory bearing performance has been demonstrated 
for periods up to 100 hr at temperatures up to 1000°F 
and for 22 hr at 1100°F. 


Trends in Transmission Design for Self-Propelled Diesel Railcars 


THE importance of diesel power in railway practice 
provides a justification for surveying certain aspects of 
design from time to time in order to gauge the trends, if 
possible to assess the reasons for them, and to forecast 
future developments. Since the self-propelled diesel 
railcar is now in use in such large numbers, and since it 
differs materially from the diesel locomotive in many 
respects, the field of this paper is limited to railcars and 
| excludes locomotives. Its purpose is therefore to trace 
the effects of different transmission systems on railcar 
performance, and to deduce what features of these 
designs have commended themselves to users. 

In looking to the future, it seems likely that develop- 
ments influencing the transmission will be lighter diesel 
engines producing more power for their size than those 
at present available, and lighter construction of rolling 
stock. Technical developments standing out as urgent 
requirements are: 

(1) A torque converter with a power loss of not more 


Whe than 5°, or at most 10%, over a torque range of 
2:1, with a maximum torque-multiplcation ratio 
of 4:1. 

$T 
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By A. G. WILSON 
From a paper presented at a meeting of 
The Institution of Locomotive Engineers, London, 
February 16, 1960, 21 pages, 4 illustrations 


(2) A simple automatic gearbox in which the changes 
of gear are accomplished automatically without 
the complication of electric or hydraulic devices. 

(3) A simple method of providing bi-directional run- 
ning while, positively preventing any of the power 
units being turned in the wrong direction. 

These problems should be capable of solution and, 
when used either together or separately, should provide a 
transmission system for railcars which would greatly 
increase their usefulness. The trend, above all, would be 
towards reliability and simplicity. For the transmission 
to be simpler and more reliable, it should have less to do 
in the way of torque multiplication. Greater engine 
horse-power and lower car weight are the determining 
factors, since their relationship controls the degree of 
torque multiplication which must be provided. 

Taken in the broadest sense, the self-propelled rail 
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This photograph was taken with the permission of the West Midlands Gas Board 


Make a note of this 


The recorders you see are in the booster house of a large gas works. 

They are, of course, Arkon recorders. 

Arkon recorders measure gas, air, steam, water and effluent flow 
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The keen eye will be able to pick out in this photograph Arkon instruments are easy to read, easy to look after, robust— 
an Arkon Liquid Flow Indicator on the pipeline above, and their accuracy will satisfy even the men in the lab. Send for 
and Arkon Full Scale Pressure Gauges on the panel itself. pamphlet AD/ 24 for more details. 
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unit potentially offers enormous advantages. It is 
extremely flexible from an operational standpoint in that 
trains of almost any size can be made up and split as 
desired, while the power/weight ratio remains constant. 
It offers the greatest possible pay load, since all the floor- 
space is available, and the extra weight on the vehicle is 
simply the power unit and its controls and fuel. It is not 
put out of action by the breakdown of any one power 
unit and it lends itself to unit replacement in the running 
shed. 


Developments in technical improvements, both in 
engine and transmission, are a continuous process, and 
the aim should be to bring these along together, intro- 
ducing them step by step. Much has been achieved in the 
last few years and progress has been stimulated by 
the success of the railcar as an important part of the 
Railways modernization scheme. Though many of the 
lessons that have been learned are only beginning to 
become appreciated, the next few years will undoubtedly 
show still more progress. 


Torque Distribution, Power Flow, and Zero-Output Conditions of Epicyclic Gear Trains 


MANY machine designers still hesitate to use epicyclic 
gears, mainly because of the lack of understanding of 
how to analyse their behaviour. Thus, while they can 
deal with rotational speeds, they are often unable to 
cope with questions regarding the torque distribution on 
the different shafts concerned, as well as the influence of 
frictional and other losses. It is therefore the object of 
this paper to demonstrate and discuss thoroughly the 
basic principles of epicyclic gear-trains. 

Essentially, this paper, in which only equilibrium 
problems are treated, demonstrates the behaviour of 
epicyclic gear-trains by a detailed treatment of an 
arbritrarily chosen example. The basis for analysis is an 
efficiency n, which is obtained when the planet carrier 
is at rest, and is normally considered as a constant value, 
e.g., 0-98 in practice. If further research should show that 
No is not exactly the same in both power-flow directions, 
different values of n, have to be used, but the equations 
for torque distribution would still be valid. Moreover, 


By B. JAKOBSSON 
From Transactions of Chalmers University 
of Technology, Gothenburg, Sweden 
No. 224, 1960, 55 pp., 38 illustrations 


the value of n, may show slight variations with lubrica- 
tion, temperature, and other factors. 

Irreversibility is characterized as zero-output power 
flow, which implies that all rotating shafts give input 
power to produce the power loss. This is discussed for 
three and four shafts. The losses considered are specified 
as tooth losses and planet-shaft bearing losses. Other 
losses might be included, but this would not change the 
results considerably. It is important to note that an 
irreversible gear train with three rotating shafts does not 
exist. As demonstrated, only under certain rotation 
conditions does zero-output power flow occur. When 
the sun-gear shafts rotate in the same direction, it cannot 
occur. 


The Influence of Atmospheric Pressure and Temperature on the Performance of Naturally Aspirated 


Four-Stroke Compression-Ignition Engines 


It is unquestionably true that, in common with all other 
types of internal combustion engine, the compression- 
ignition engine is affected to some degree by changes in 
atmospheric condition. In the case of the petrol engine, 
where the fuel supply is governed by the air mass flow, 
any change in air flow, no matter how it arises, will auto- 
matically result in a change in fuel flow, and under these 
conditions a change in atmospheric density will have a 
more or less direct influence on the power developed. 
The compression-ignition engine differs from the 
petrol engine in that the fuel supply is entirely indepen- 
dent of the air flow. Another, and almost more impor- 
tant difference, insofar as this paper is concerned, is that, 
even under full-load conditions, the engine operates with 
a large excess of air, the degree of air utilization ranging 
from about 50% in the large slow-speed engine to be- 
tween 70 and 75% in the case of the automotive-type 
engine at its maximum output. Furthermore, at any one 
speed, the weight of air received at part load is the same 
as that received at full load, except for the small change 
in volumetric efficiency caused by a change in engine 
temperature. Under all conditions of operation there is 
therefore sufficient air present for the complete combus- 
tion of the fuel. From this it follows that a change in 
atmospheric condition, such as arises from the normal 
barometric and temperature variations in any given 
locality, does not affect the quantity of heat released 
MARCH, 
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By C. B. DICKSEE 
From an advance copy of a paper received from 
The Institution of Mechanical Engineers, London, 
January 1960, 10 pages, 13 illustrations 


within the combustion chamber. Clearly, then, any effect 
which such changes may produce cannot be anywhere 
near proportional to the change in the weight of air re- 
ceived into the engine, but must be on a much smaller 
scale and controlled from a different basis. 
Unfortunately, this fundamental truth does not seem 
always to be realized, because it is by no means un- 
common to find instances where a correction for atmos- 
pheric condition is applied to compression-ignition 
engine test-figures by the use of the formula devised for 
correcting petrol-engine test-figures. The experiments 
described in this paper are therefore designed to show 
the absurdity of this procedure and, if possible, to pro- 
vide information from which a method of correcting 
compression-ignition engine results could be derived. 
The first objective is very definitely achieved; with regard 
to the second objective, it is shown that a change in air 
utilization has precisely the same effect on the indicated 
horsepower, no matter whether the change is caused by 
the fuel delivery being varied while the air supply remains 
the same, or whether the fuel supply is kept constant and 
the air supply varied by a temperature or pressure change. 
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No. 1200. Three dozen Assor- 
ted Light Expansion Springs, 
suitable for carburettor con- 
trol, etc. 13/6 





~ 98A. Three dozen Assorted 





No. 753. Three dozen Assor- 
ted Light Expansion }” to 
4” diam., 2” to 6” long, 
22 to 18 S.W. G. 10/6. 











No. 760. Three dozen Assorted 
_— Compression Springs. 

“to 4” long, 22 to 18 S.W.G., 
br to 4” diam. 6/6. 





No. 757. Extra Light Comquension, 
1 gross Assorted, }” i 
}” to 24” long, 27to 19. W.G. 15/-. 














Have you a Presswork problem? 


If so, the help of our Design Staff is yours for the asking. 











Really interested in Springs? 
“Spring Design and Calcula- 


tions” 9th Edition tells all — 
post free 12,6 











No. 758. Fine Expansion 
ey 1 gross Assorted 
4” to }” diam., }” to 2” long, 
27 - 20 S.W.G. 15/-. 





No. 1217. One gross 
Assorted Springs. A complete 


Garage Service hit. 42/- each 





We know exactly how diffi- 
cult it is to find springs for 
experimental work ... we've 
been making quality springs 
for over 100 years. So, we 
confidently offer you our 
excellent range of small 
boxed assortments which 


covers a very wide range. 


We can only show a few 
boxes. Send us a p.c. for our 


full list. If ever you are stuck 
with a spring problem let our 
Research Department put 
their long experience at your 
disposal. 






TE RRYS 


for SPRINGS 





Looking for good Hose Clips? 
Send for a Sample of Terry’s 
Security Worm Drive Hose 
Clip and price list. 
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New Materials, 


Processes, and Equipment 


Large Double-Housing Planing 
Machine 


With a bed length of 48 ft, a table length of 22 ft, 
and 494 in. between the housings, the new * Hypro”™’ 
extra-heavy double-housing planing machine recently 
developed by the Giddings & Lewis Machine Tool Co., 
Inc., of Fond du Lac, Wisconsin, is believed to be one 
of the largest machines of its kind ever constructed. 

The machine, which weighs about 40 tons, is capable 
of precision operations on cast iron and steel at the high 
tool speed of 400 fpm, and incorporates a number of out- 
standing features, including dual saddle and slide con- 
trols, power cross-feed to the side heads, a twin helical- 
gear table drive, extra-high pneumatic tool-lifters for 
both rail and side heads, and hydraulic table stops and 
jacks. In addition, the machine utilizes large-diameter 
drive shafts, and anti-friction bearings on all screws, 
feed rods, and rapid-traverse shafts. A special high- 
power adjustable-voltage drive is fitted, giving a table- 
speed range between 25 and 400 fpm. The motor used 
incorporates low-inertia armatures and is designed for 
rapid reversals, as well as for rapid acceleration and 
deceleration. 





All bearing surfaces of the bed and table ways, the 
gears, and the drive-shaft bearings are pressure-lubricated, 
oil being supplied by a motor-driven pump unit with a 
continuously operating, non-bypass full-flow filter. The 
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oil pump is interlocked with the table-motor control 
circuit through a safety switch, so that the main drive 
motor will not run unless the oil pressure is adequate. 

A limit-switch prevents the rail from being raised too 
far. Horizontal movement of the heads is limited by 
stops, and safety clutches protect the rail and all heads 
from running together or into workpieces. The feed and 
rapid-traverse mechanism cannot be engaged at the same 
time on any one head, while an interlock between the 
rail clamp and elevating mechanism prevents the rail 
from being raised or lowered when partially or fully 
clamped. A hydraulic table stop controls maximum 
table movement. 


External Charging Device for 
Steam Accumulation 

A method of increasing the efficiency of boilers in 
applications where there is a fluctuating demand for 
steam has been developed by British Boiler Accessories 
Limited, of London, E.C.3. The method involves the 
use of a Lancashire boiler, which can be a steam accumu- 
lator or stand-by boiler, and which, by storing surplus 
steam produced during periods of small demand and 
releasing it during peak-load periods, enables the boilers 
to operate steadily at an even rate corresponding to the 
average steam consumption throughout the day. It is 
stated that the economy effected in fuel by avoiding 
banked boilers can be between 5° and 10°, the increase 
in efficiency also being reflected in reduced maintenance 
costs and the elimination of time lost in waiting for steam 
during peak periods. 

In this new method, water is stored in a closed vessel 
which is partly filled, and is brought to boiling point by 
mixing it with live steam in a special external charging 
device. When this temperature is reached, a small 
amount of steam is formed, which, as it is unable to 
escape, increases the atmospheric pressure within the 
vessel. The temperature is then further increased by 
mixing the water with more steam and, when this reaches 
the boiling point corresponding to the increased pres- 
sure, another small amount of steam is produced, again 
increasing the pressure, and so on. When a valve at the 
top of the vessel is opened to release the steam for use, 
the pressure within the vessel is reduced and the water 
commences to boil, a certain amount being converted 
into steam, taking out a quantity of the latent heat from 
the remaining water, the temperature of which conse- 
quently drops until the balance between pressure and 
temperature is restored. 

The external charging device, which operates in the 
same way as an injector, does not impair the capacity of 
the boiler to operate as a primary steam generator, when 
required. Live steam from the high-pressure main is 
injected through a nozzle, creating a strong suction effect 
which draws water from the stand-by boiler and injects 
it into a venturi tube, where the steam and water are 
thoroughly mixed, the steam being condensed. The 
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heated water rises to the upper part of the stand-by 
boiler and sets up a strong circulation of its water con- 
tent, so that cool water is drawn from the lower part of 
the stand-by boiler, is heated in the charging device, and 
is returned to the upper part. The accumulator/stand-by 
boiler is thus charged by gradually raising the temper- 
ature and pressure of its contents. Discharge is controlled 
by a reducing valve, and charging can be controlled either 
manually or by a valve operated by the high-pressure 
main, in which case the accumulator functions auto- 
matically. 


Heavy-Duty A.C. Fuse-Switchgear 


Complying with B.S. 3185:1959 and built to exacting 
requirements for ensuring reliable service and easy main- 
tenance, the new range of 550-V a.c. heavy-duty fuse- 
switchgear announced by George Ellison Limited, of 
Perry Barr, Birmingham, is available in sizes with current 
ratings from 100 to 600 A, and as three-pole or three- 
pole and neutral units. Any make of H.R.C. fuse can be 
fitted, provided that it complies with B.S.88:1952, Form 
B, and the exterior is of modern styling with clean, flush 
contours to eliminate dust traps. Interlocks are incor- 
porated, ensuring safety in operation and maintenance. 








Switches with current ratings up to 300 A are inter- 
changeable, as also are those with ratings between 400 
and 600 A. The mechanism is common throughout the 
range and provides a quick-make and quick-break action. 
A switch closes fully on fault, regardless of the speed at 
which the handle is operated, and cannot blow open 
under fault conditions. The contacts are of silver-plated 
copper, and the switches can therefore remain closed for 
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long periods without detriment. The finger contact de- 
sign is identical throughout the range, the only variant 
being the number of fingers per contact. The fuse- 
switches are mounted in a double-tier, two-way or four- 
way Sheet-steel chamber. A cast-iron door, housing the 
telescopic operating handle and circuit-data plate, is 
fitted over each switch. Doors to carry instruments are 
also provided. The chambers can be supplied as com- 
ponents for bolting together on site. 

The busbars are of electro-tinned copper, the stan- 
dard continuous ratings available being 800-A phase 
with 500-A neutral, 1200-A phase with 800-A neutral, 
and 1400-A phase with 800-A neutral. The main connec- 
tions are of electro-tinned copper, and the outgoing 
copperwork is reversible, permitting outgoing at the top 
or bottom of the chamber. The busbars and busbar con- 
nections comply with B.S. 159:1957. Cable fittings can 
be mounted on either the top or bottom of the chamber. 


Machinable Steel-Bonded Carbides 

Making it possible to produce in the shop with con- 
ventional tools carbide parts and tools which will with- 
stand high temperatures and corrosive media, the latest 
addition to the range of steel-bonded carbides produced 
by the Sintercast Division of the Chromalloy Corpora- 
tion, of Yonkers, N.Y., is “ Ferro-Tic S*’. This material 
is available in two grades, i.e., S-45 and S-55, both of 
which are produced by powder-metallurgy techniques, 
embedding tiny crystals of extremely hard titanium car- 
bide in a relatively soft matrix of stainless steel. The 
resulting composite retains the properties of both of its 
constituents, combining the machinability and resistance 
to heat and corrosion of the stainless steel with the ultra- 
hardness of the titanium carbide. 

The difference between the two grades lies in their 
relative machinability, one having a Rockwell C hardness 
of approximately 45 and the other 55. The softer of the 
two grades (Ferro-Tic S-45) can be machined readily 
with any single-point or multiple-point cutting tool, 
while Ferro-Tic S-55, the harder grade, is suitable only 
for the basic operations, i.e., sawing, turning, and drilling; 
milling or tapping is not recommended. Both grades can 
be ground and can be joined to other metals by welding 
or brazing. Blanks of both grades are normally available 
in rectangular form up to 1 x 2 x 7 in., or as round bars 
up to 2-in. o.d. and 6 in. long, or 6-in. 0.d. up to 2 in. long. 
However other sizes and shapes can be produced on 
special order. 

At high temperatures and pressures, these stainless- 
bonded carbides are unusually stable. Thus, in tests on 
S-55 punches used to hot-coin nickel and cobalt alloy 
blanks at temperatures of 1600 to 1650°F and pressures 
of up to 50 tsi, it was found, after repeated pressings, that 
the punches developed no flaws or cracks, and that their 
dimensions did not change. Furthermore, no serious 
deterioration of the exposed surfaces due to oxidation 
was observed. Other advantages are that intricate parts 
can be machined from Ferro-Tic blanks quickly and 
easily, without resorting to the specially cast or formed 
shapes often necessary with cobalt alloys or conventional 
cemented carbides. Also, costly diamond grinding is 
avoided. After prototypes have been tested, and if 
quantity permits, shaped parts can be produced by 
powder-metallurgy methods, effecting still further 
savings in time and materials. 

Typical applications for these carbides include valves 
or valve-seats for use in the chemical and food-processing 
industries, knives and choppers requiring the highest 
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degree of cleanliness and corrosion resistance, seals for 
pumps, homogenizing valves, nozzles, gauges, high- 
temperature bearings, forming tools, and many other 
items where cast cobalt-base alloys or tungsten carbides 
might normally be employed. 

The company also produces Ferro-Tic C, a machin- 
able carbide using low-alloy tool steel as the matrix. This 
type is fully machinable, and can then be heat-treated to 
almost any desired degree of hardness. Owing to 
negligible warpage in heat-treating, the blanks can be 
machined to finished size, thus requiring no subsequent 
final grinding. Although this material is excellent for 
many tools and dies, it does not possess the heat and 
corrosion resistance of the two other carbide grades. 


Frame Presses 


A new range of frame presses in the * Prestige ~ 
series has been introduced by William Jones Ltd., of 
London, W.1, and includes 50-, 100-, 150-, 200-, and 250- 
ton units for bushing, bending, bonding, straightening, 
hot and cold forming of sheet and plate, and cold flow 
forging. These presses are powered by an electric motor 
directly coupled via a flexible coupling to a high-speed 
pump. Whenever possible, they are supplied as self- 
contained units with built-in pumping equipment, but 
this may be mounted separately, if specified. Oil is used 
as the hydraulic medium, providing simplicity of control, 
compactness, and minimum maintenance. All rams have 
power return. Control can be by fixed or pendant push- 
button, hand-lever, or foot-pedal. An easily adjustable 
calibrated pressure-control valve enables accurate pres- 
sures to be preset. 





The main frame is of heavy welded-steel construction, 
designed to withstand maximum loads with a minimum 
of deflection. Four accurately machined slides engage 
with the moving platen to maintain true alignment. The 
platen and table of the press have machined surfaces, 
and tee slots are optional. The tables can also be arranged 
with a central hole for the ejection of punchings. 
MARCH, 
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Surface-Grinding Machine with 
New Automatic Feed Control 


As announced by Alfred Herbert Ltd., of Coventry, 
sole agents for the Lumsden range of surface- and tool- 
grinding machines, the latest addition to the range is 
their 90 ML surface-grinding machine (Fig. 1) which 





Fig. |! 
incorporates a new automatic feed control to the wheel- 
spindle ram. With this mechanism it is possible to preset 
accurately the amount of stock of be removed. Thus, for 
example, if 0-050 in. is to be removed and the estimated 
ratio of stock removal to wheel wear is 10:1, a trip dial 
is set to 55, i.e., 50 + 5, and a feed-rate adjuster is set 
to any one of ten feeds, depending on the surface area 
and material to be ground. The trip dial turns as the 
wheel descends, showing the amount the wheel still has 
to feed, and the feed stops when the trip dial registers 
zero. A second dial is provided for setting and adjusting 
the trip mechanism, this dial being graduated in very 
widely spaced 0-001-in. divisions. A close-up of the feed- 
control unit is shown in Fig. 2. 

Another development on this machine is a new safety 
device which ensures that, should the current to the 
magnetic table fail, a relay starts the elevating motor of 
the — wheel-spindle 
ram in the upward 
direction and = all 
other motors stop. 
Thus, the wheel is 
clear of the work 
before the residual 
magnetism has de- 
creased sufficiently 





Fig. 2. 
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Seamless Rings in Carbon and Alloy’Steels. 
Flanges of all types. Gear Rings and other 
rings with square, rectangular or profiled 
cross section, from 6 inches (min. weight 
70 lbs.) to 78 inches inside diameter and 
from 2 to 12 inches axial width. 

Circular Die Forgings, maximum weight 
2,000 Ibs.—Plain or punched slabs and 
special shaped forgings up to 40 inches 
diameter. 


vaylor BROS. & CO. LTD. 


TRAFFORD PARK STEELWORKS, MANCHESTER, [7 


LONDON OFFICE: ST. ERMIN’S, CAXTON STREET, WESTMINSTER, S.W.! 
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to allow the work to be thrown off the table as it slows 
to a stop. Other electrical interlocks are provided to 
ensure safety of operation. For example, the feed hand- 
wheel must be pulled outwards before the feed motor can 
be started, ensuring that there is no danger of a blow from 
the spokes of the handwheel and that the “down” 
button is inoperative, should this be pressed instead of 
the “feed start’’. Another interlock ensures that the 
magnetic table must be energized before the spindle 
motor can be started. 


Hand Embossing-Machine 


Completely portable, but of precision construction, a 
new machine announced by the British Automatic Com- 
pany, of London, E.C.2, is designed to emboss letters and 
numbers on a hard-wearing, corrosive- and chemical- 
resistant red vinyl plastic tape, which has a pressure- 
sensitive adhesive backing for instant and easy applica- 
tion to most smooth and clean surfaces. The plastic 
labels produced are embossed with permanently raised 
letters, % in. in height, the tape being $ in. in width and 
supplied in rolls of 12 ft in length. The plastic labelling 
is self-feeding, all that is necessary being to dial the 
required letter or number and to squeeze the handle of the 
embossing machine. The cost is only a few pence per 
label, and the entire operation, including loading the 
tape, dialling the letter, squeezing the copy required, and 
cutting the finished label, takes less than one minute. 





Because of its simplicity and portability (it is only 
10$ in. in length), the new machine, designated the 
“Midgie’’, is ideal for such jobs as labelling trees and 
shrubs; dials, controls, and gauges of all kinds; panel 
boards; containers for chemicals; and tools, instruments, 
vats, cables, etc. Also, as the plastic is waterproof, it can 
be used for labelling raw materials or parts stored in 
outdoor areas. 


Small Precision Lapping Machine 


Expressly designed for the workshop or factory re- 
quiring a small low-cost precision machine for lapping 
the surfaces of components to high standards of flatness 
and surface finish, the new ‘‘ Flexibox ’’ Mark 15A lap- 
ping machine combines a large capacity with neat appear- 
ance and compactness, its maximum dimensions being 
only 32 x 22 x 20 in., enabling it to be bench-mounted 
and to minimize space requirements. In addition, anti- 
Vibration pads eliminate the need for bolting down. 

The new machine is a completely self-contained unit 
Which can be used for the precision lapping of a wide 
Variety of articles made from almost any constructional 
1960 
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material, including plastics, light alloys, ceramics, and 
ferrous metals. The lapping plate, 15 in. in diameter, is 
equipped with three wear-rings and provides a large 
capacity. Thus, for example, 66 components of 1 in. in 
diameter can be lapped simultaneously, while larger 
components, up to a maximum diameter of 54 in., can 
also be handled. An automatic flatness control device 
maintains the lapping plate truly flat at all times, so that 
the machine can be operated by unskilled personnel. The 
machine is also fitted with a timing device which can be 
preset for any desired interval (for normal use the range 
is 0 to 60 min), at the end of which the drive motor is 
automatically shut off. Coloured warning lights give a 
clear visual indication of whether the machine is in 
operation or not, so that constant supervision during 
running is unnecessary. 


General-Purpose Laboratory Balance 


Although essentially an inexpensive general-purpose 
instrument, the new Griffin ‘“* Minor ’’ balance, produced 
by Griffin & George Ltd., of Alperton, Wembley, is 
rugged and accurate and incorporates a number of inter- 
esting analytical features, including a short beam for 
speedier weighing, single-limb bows carrying the moulded- 
plastic weighing pans, an inclined scale which rises with 
the pointer, a unique design of stirrups to protect the 
knife-edges, and a new design of pillar. An important 


feature is the improved assembly of the agate bearings, 
which are held in position by positioning screws, instead 
of being “* drifted in ’’ in accordance with usual practice. 
When the beam is arrested, all the agate bearings are 
relieved, as distinct from most conventional designs, in 
which only the central bearing is relieved. 





The balance, which has a capacity of 250 grams and 
is sensitive to 2 milligrams, has a solid-type 8-in. brass 
beam, and the poising nuts are located near to the central 
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Air filtration costs cut by 





Over-all efficiencies in excess of 99.5 °% are regularly attained 





with installations of FAR-AIR viscous impingement filters. 


Every detail of design for simple and speedy cleaning and 
replacement has been carefully worked out to save 

time and expense. These are the reasons why users of 
FAR-AIR equipment regularly report annual savings of 


75 %, of their previous expenditure on air cleaning. 


LEFT 

4” thickness FAR-AIR viscous 
impingement filter panel 
CENTRE 

Circular FAR-AIR intake filter 
for reciprocating engines 
RIGHT 

2” thickness FAR-AIR viscous 
impingement filter panel 

These filters are available from stock 
ina variety of standard dimensions | 








‘Do-it-yourself’ or 
‘Laundry’ maintenance? 


FAR-AIR filters may be cleaned with a hosepipe and re-oiled 
by spraying or advantage may be taken of the FAR-AIR “Laundry” 
Service. FAR-AIR filter maintenance centres are being established 
in various parts of Britain to provide facilities for the regular col- 
lection, cleansing, re-oiling and return of filter panels. FAR-AIR |} 
filter maintenance plant and equipment is also available for large 
installations where the cost of this equipment is justified. 











interpose an INTERMIT Far-Air filte?, 


INTERMIT LIMITED | 
BRADFORD STREET, BIRMINGHAM 5&5- PHONE: MIDLAND a 
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Member of the ‘iy Birfield Group 
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agate, where they cannot so readily contribute to acci- 
dental displacement of the beam and are not so easily 
damaged. This arrangement greatly reduces the overall 
length. When the balance is not in use, the beam is 
located by two central slots in the arrestment beam and 
kept horizontal by two locked screws. These slots are 
deep enough to prevent the beam from being accidentally 
dismounted and accurately guide it during assembly of the 
balance. The stirrups are of single-piece pressed-metal type 
with a double hook, and, when the beam is in the “ rest ”” 
position, are lifted clear of the end knife-edges by the 
integral Y-arms of the arrestment beam. 

The twin pillars supporting the arrestment beam are 
mounted on a rectangular plate, held in position by two 
nuts positively located beneath the base. Between the 
pillars passes a plated rod which carries the central 
bearing plane, the scale, and a rectangular, slotted cam- 
plate, fitting directly onto the crank-pin, eliminating the 
need for a connecting rod. The pointer, which carries an 
easily adjustable sensitivity weight, has an obliquely 
cut tip which moves over the curved, inclined scale, which 
rises with the beam, permitting comfortable reading 
without parallax. The novel form of bow adopted ensures 
that loading is completely unimpeded—a point of 
particular importance when the balance is used with a 
specific-gravity stool. An adjustable grub-screw in a 
lug on the base of each bow prevents the pan from 
swinging when the balance is arrested. 


Electronic Auto-Collimeter for 
Direct Measurement of Angles 
Capable of measuring the tilt of a reflective surface 
with respect to its axis with an extremely high degree of 
sensitivity and accuracy, the new electronic auto-colli- 
meter announced by the Keuffel & Esser Co., of Hoboken, 
N.J., is stated to be ideal for such applications as checking 
the flatness of surface plates, monitoring the drift of 
gyroscopes, checking the straightness of machine-tool 
ways, and checking the run-out of precision bearings. 
The instrument, which can read angles directly with a 
sensitivity approaching 0-02 sec, has three basic com- 
ponents, as shown in the illustration, these being (left to 
right) the power amplifier, the sensing unit, and the 
indicator. The output of the power amplifier is suitable 
for chart recording and, after suitable amplification, for a 
servo-system feed. The output voltage is + 15 V d.c. and 
is linear. The output impedance is approximately 600 


ohms, | mA maximum. 





The sensing unit, which transmits the signal (angular 
deviation) through the amplifier to the remote indicating 
unit, has an indicating range of 25 sec, with a working 
distance of up to 30 ft between it and the reflecting 
surface. The sensing unit, which weighs about 9 Ib and 
has an overall length of 174 in., has a response of 0-02 
Sec, a built-in optical wedge for checking the calibration 
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of the indicator, and a drift of less than 1% in 24 hr after 
initial warm-up. The sensing unit is connected to the 
power amplifier by 10 ft of cable. 

The indicator has a three-position switch for selection 
of sensitivity, with ranges of +1, 10, and 25 sec. The 
scale of the indicator is graduated to read directly in 
angular units, and electronic damping, with a 2-sec time 
constant, is provided. A chart recorder can be used in 
addition to the indicator, so as to provide a permanent 
record, or the signal can be fed into a servo-mechanism 
or computer. The power amplifier is connected to the 
indicator by 50 ft of cable, but this length can be increased 
to 2000 ft on special demand. 





Damping Tapes for Vibration Control 
(Concluded from page 100) 


only now being initiated. However, much can be accom- 
plished with multiple layers of established tapes or by 
devising individual special tapes. The problem in either 
case is to adjust the shear modulus G and thickness He 
of the dissipative layer to achieve the best energy absorp- 
tion consistent with easy handling and installation. 

Most of the dissipative materials at present available 
can be obtained as mastic or as sheet material. In mastic 
form, they can be spread by hand or sprayed in place, 
with the metal foil laid over like wall-paper. For some 
materials, adhesives may be required to join the dissi- 
pative materials to the base metal and the constraining 
foil. Since the thickness of mastic is hard to control 
during application, designs based on mastic should call 
for a relatively thick dissipative layer. Normal varia- 
tions during application will then be small compared 
with total mastic thickness, and variations in shear para- 
meter g will be negligible. 

Vibration damping is also useful for noise suppres- 
sion. For this purpose light and effective designs employ 
a high-shear adhesive, applied to the foil as manu- 
factured, or by spray at installation. Several aircraft 
manufacturers are applying this type of damping tape to 
aircraft fuselages as a noise-control measure and are also 
considering its use on airframes to control fatigue. 

There is occasionally no dissipative material available 
to fit the necessary requirements for loss factor B, shear 
modulus G, and thickness He. If so, an “ apparent ”’ 
tape of the right proportions can be created by separ- 
ating a thin tape (damping material plus constraining foil) 
from the plate with a shear-stiff spacer. For best results, 
ihe shear modulus/thickness ratio for the spacer material 
should be at least ten times that of the damping layer. 

Thermal insulation can be combined with damping 
by replacing the spacer and/or metal foil by a thick 
layer of an_ insulating material such as foamed 
polyurethane or polystyrene. A possible loss in damping 
effectiveness by this method must be weighed against the 
gain in thermal insulation afforded. 

At present, damping tapes (which sometimes look 
more like metal sheets) are applied to all, or nearly all, 
of the vibrating surface. Selective application—where 
and how much tape to apply for most damping per 
pound of added weight—is being investigated. Adding 
from 10 to 15°% to the weight of the structure may be 
tolerable in most cases; however, localized application 
might cut this to perhaps 5°,. Designing visco-elastic 
damping right into the structure, in sandwich form, is 
another very effective damping technique under scrutiny. 
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se draughtsmen 


on’'t draw it... 


just quote the number from these GLACIER handbooks 


With these Glacier handbooks by you the drawing of most Plain Bearings is quit 
unnecessary. All you need do is quote the part number. These handbooks will save 


you and your company time and trouble—and that means money 


STANDARD 
BEARINGS 


CINAYSIER 





HANDBOOK NO. 10N STANDARD BEARINGS 
gives complete technical data on fits, finishes 
tolerances, housing diameters and clearances; 
advice on assembly, operating conditions etc ; also 
tables of standard sizes of machined bronze bushes, 
wrapped bushes, dry bearings and bearing mate- 
rials. All these bearings are available from stock 
on quotation of a single part number. 
We will send any company, 


Designer's Handbook Me.2 


DRY BEARINGS 
& MATERIALS 


HANDBOOK NO. 2 


ON DRY BEARINGS } 


AND MATERIALS 

gives all data on properties 
dimensions and tolerances 
for DU and DQ Dry Bearings 
and Materials—as well as DG | 
and DL process treatments 


on receipt of an official THESE HANDBOOKS—THE FIRST TWO OF A SERIES—ARE PART OF THE SERVE 


request, copies of the Glacier 
DESIGNER’S HANDBOOK 
NO.1& 2 

for each of its draughtsmen 


Also to any individual 
draughtsman who applies on 
his company’s letter heading. 


¢ 


THE GLACIER METAL COMPANY OFFERS TO DESIGNERS AND DRAUGHTSMEN 


| 


GLACIER | 





| 


WRITE TO DEPT. 4, THE GLACIER METAL COMPANY LTD., ALPERTON, WEMBLEY, MIDDX. | 
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Results of Christmas Competitions 


(1) THE PROBLEM OF THE RED HERRINGS 
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A fishmonger has a circular slab, of which AB and CD are dia- 
meters at right angles to one another. On the slab is displayed a red 
herring EF, lying at an angle of 30 deg. to the diameter CD, the length 
of the arc BF being 3x in. EG is another herring, which lies parallel 
to AB, while herring GH lies parallel to diameter CD. The herring 
HE measures 15-34 in. in length. 

From this admittedly unusual way of displaying fish, can you 
deduce (to two decimal places) the diameter of the fishmonger’s slab? 
(The value of = should be taken as 3-142.) 


As anticipated, all competitors spotted that the title of 
this problem was aptly named and that EF and the arc 
BF were indeed “ red herrings ’’. Consequently, all solu- 
tions to this problem were correct and were based (with 
the exception of two entries) on the following :— 

As, by construction, EGHO is obviously a rectangle, 
its diagonals must be equal in length. Hence, OG 
HE = 15-34 in. As OG is the radius of the circular slab, 
its diameter must therefore be 2 15:34 = 30-68 in. 


(2) THE PROBLEM OF THE LAZY CARETAKER 








In our office-block, the caretaker who looks after the heating sys- 
tem usually sits at his desk A, which is 10 ft from the edge of a coal- 
bunker CD. At regular intervals, he picks up his shovel, which he 
keeps within reach of his desk, takes a shovelful of coal from the 
bunker, and replenishes the furnace B, which is 6 ft from the edge of 
the bunker and 20 ft from his desk. 

Now, our caretaker, who is rather lazy, on one occasion decided 
that, the next time he had to throw a shovelful of coal on the fire, he 
would walk the shortest possible total distance from his desk to the 
bunker and back from the bunker to the furnace. Can you indicate 
rs a possible route and say how long it is (to one decimal 
place)? 


Strangely enough, this problem seemed to cause the 
Most difficulties, more than 20°% of the solutions re- 
ceived being incorrect. Most entries were based on the 
simple “ mirror’? solution given below, though some 
utilized rather lengthy and complicated methods based 
On differential calculus (occasionally with disastrous 
Tesults). Also, some competitors made use of false 
assumptions, e.g., that angle BOA must be a right-angle, 
While others merely slipped up in their arithmetic. 


The simplest solution is as follows :— 
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Produce BC to E, so that BC = CE. 

Join AE to intersect CD at O. Join OB. 

As triangles OCB and OCE are, by construction, 
equal in all respects, OB = OE. 

Now, the shortest distance between A and E is the 
straight line AOE and, as OB = OE and BC = CE, the 
required shortest route AO + OB = AE. 

If AF is drawn parallel to CD to meet CB produced 
at F, AFE is a right-angled triangle, so that 


AE? EF? + AF? 
(6 + 6 + 4)? + (20? — 4?) 
256 + 384 = 640. 
and AE = 25:3. 


Therefore, the shortest route AO + OB = 25:3 ft. 


(3) THE PROBLEM OF THE GENERATOR AND 
ITS TURBINE 


After being in service for some time in a power station, a steam 
turbine had to be provided with a new generator. The turbine is now 
24 times as old as the new generator was when the turbine was as old 
as the generator is. When the generator is as old as the turbine is now, 
the combined ages of the generator and turbine will then be 24 years 
plus the present age of the generator. What are their respective ages 
now? 


Competitors apparently found this problem far less 
troublesome than the previous one, only 5% of the solu- 
tions received being incorrect. Most entries were based 
on the simple algebraic solution given below, though a 
few utilized graphical methods (not always correctly). 

One algebraic method of solution is as follows :— 

If x and y are the respective present ages of the tur- 
bine and the generator, then (x — y) is the difference in 
their ages, since the turbine is older than the generator. 

When the turbine was as old as the generator, i.e., 
y years old, the generator was y — (x — y) 2y —x 


years old. 
Hence, 24(2y — x) = x 
or 5y — 24x = x 
or 10y — 5x = 2x 


so that 10y = 7x sil ie sie) a in) AD 
When the generator is as old as the turbine is now, it 
will be x years old, and the age of the turbine will then be 


x +(x — y) 2x — y years. 

Hence, x + (2x — y) = 24+ y 

or 3x — 2y 24 

or 15x — 10y = 120 = (2) 


Substituting the value of 10y from eq. (1), 
15x — 7x 120 
or x 15 years. 
Therefore, from eq. (1), 
iGy = 7 x 15 = 105 
or y 104 years. 

Therefore, the present age of the turbine is 15 years 
and the generator 10} years. 

In general, the response to these mathematical prob- 
lems was quite satisfactory, and entries were also received 
from various countries abroad, including the U.S.A., 
Canada, India, Iran, Italy, France, Holland, Germany, 
Sweden, Denmark, Norway, and Finland. 

The first three correct solutions opened on March 1 
were received from the following competitors, to each of 
whom 5-guinea awards have been sent:— 

Mr. H. S. Gates, Westinghouse Electric Corporation, 
469 Sharpesville Avenue, Sharon, Pa., U.S.A. 

Mr. P. W. LANspDowNn, Large Machines Division, 
The General Electric Co. Ltd., Witton, Birmingham 6. 

Mr. GUNNAR OXAAL, Teknisk Ukeblad, Kronprin- 
sens Gt. 17 (VII), Oslo 9, Norway. 


(Solution to crossword puzzle on page 143) 
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THE SLING WITH 1,000 USES 


The ‘‘Wedco”’ Wire Belt Sling has the strength 
of steel combined with maximum flexibility 
and a wide bearing surface giving exceptional 
load stability. 

Made from thousands of strands of sturdy 
woven wire in a smooth transverse loop 
construction ‘‘Wedco’’ Wire Belt Slings 
cannot snap or tear. They are safer, easier 
to handle, faster to rig and will not whip, 
kink or tangle. 

In the field of mechanical handling this is 
something you should know more about, 
write us for the fullest details. 
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Solution to Cryptic Crossword 


Puzzle 




















With the exception of two or three (unfortunately i > 3 r 7 —a 7 
\ incorrect) solutions from Canada and the U.S.A., all C{O; MPT RIE/S|S/O;}R U;S;E]S 
entries for the crossword puzzle were from the U.K. U \ E p R ° - 
| This, of course, was only to be expected because, although 7) 7 
crosswords themselves are of American origin, cryptic FTIJELIE;S|C/O/}PlI{Cc FLUE 
| puzzles of this type are more or less a British innovation S L T T G "Wy Vv A 
and have, indeed, been commonplace in Great Britain 3 7) 
for many years, whereas they are hardly known at all in P) I }E]R WIE]! |G)/H|IBJE|AIM 
the U.S.A. It is probably for this reason that one Ameri- 4p N F E N a N ' 
can entry was chiefly remarkable for the fact that about 7 a 
half the clues were solved incorrectly. L}/O;}GI]S|/C/A/LIE P/R|}O|T/OIN 
Of the total number of solutions received, about 70%, A T D % M L 
were entirely correct. Curiously enough, of the 30°% in- = . 7 eT 
correct solutions, practically all were confined to errors M| A; T/R{ 1] X MPO; N/O/X] 1) D/E 
in the answers to the clues for 3 dn. and 15 ac., which E | O° 22, A S N - 
were given as reservations and log table respectively. 5} " 
While it is true that /og table, in place of log scale, might P}O; TIE IN ITT PT ATL TIAICIK 
be acceptable as a suitable answer to 15 ac., it is impos- R R Ss L D A Ps i. 
sible to see how reservations fits in with the context of x Fy 
3 dn., i.e., “* Confine charged particles ”° restrict-ions. O| VAL MEILIVICITIAINI CIE 
LE o ~ M4 ~ © ~ 
8 The first three correct solutions opened after March 1 Oo T N S ' E Vv 
a were received from the following competitors, to each of = 7 
KS whom 5-guinea awards have been sent: FLUTETLC mri AT tT iC LATE TALLY 
adroor| a — - ; 
it. Con Mr. A. R. ALDREN, Imperial Chemical Industries Ltd., Billingham Division, Billingham, Co. Durham. 
hers Mr. J. M. Boyp The Electric Construction Co. Ltd., Bushbury Engineering Works, Wolverhampton. 
ton @ Mr. J. A. NicHoLtson, D. & R. Dept., Crompton Parkinson Ltd., Chelmsford, Essex. 
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The Winn range of Screw- 
ing Machines and Cutting- 
off machines—from high 
Output production § ma- 
chines for Tube Works to 
hand powered machines 
for small workshops—is 
fully described in Catalogue 
S.M.I. which is yours on 
request. 


The Winn comprehensive 
plan offers you Purchase 
outright, Hire Purchase, 
Part Exchange or Hire for 
any period. 


Write for full details. 
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Fig. 6197-BE/R Elec- 
trically Driven 
Screwing Machine 
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WINN & CO. 


LTD. 


Telephone: MID 7151 (10 lines) 
Telegrams: ‘‘Winn, Birmingham.” 
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SCREWING DIES AND PRECISION CHASERS 
COMPREHENSIVE FACILITIES PLAN 







~, 


Dies and Chasers for Die- 
heads Screwing Machines 
and Die-stocks of all makes. 
Extensive stocks in stan- 
dard sizes and threads. 
Quick delivery for specials. 
Booklet, price list and 
stock list on request. 
Self-opening Dieheads for 
Geometric type chasers and 
for Coventry type chasers. 
Five sizes stocked. Full 
details on request. 
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HOWEVER DID THEY MANAGE 
BEFORE 1921? 





That was ‘é bile YEAR™ 
L — the year the 


FINEST WORM DRIVE HOSE CLIPS IN THE WORLD 
were born 








REGD. TRADE MARK 


= CLIPS 


L. ROBINSON & CO., (Gillingham) LTD., 
LONDON CHAMBERS, GILLINGHAM, KENT. Tel: 51182/3 





COMPANION ACCESSORY TO 
THE WORLD'S FINEST CLIP 























“Thermindex’’ 
which indicate by a sharp, clear cut change of colour when the tem- 
perature of a surface has attained or exceeded a predetermined 
value, so that information on the temperature of an entire surface 
is given at a glance. 


Write Dept. KL/10 for full technical details. 


Paints are temperature sensitive compounds 














TEMPERATURE INDICATING PAINTS 


“THERMINDEX 





SOLE DISTRIBUTORS FOR EUROPE AND THE U.K. 


J. M. STEEL & CO. LTD. 
36-38 KINGSWAY, LONDON, W.C.2 


Tel. : HOLborn 2532/5 
Branch Offices 
51 SOUTH KING ST., 
MANCHESTER 2 BIRMINGHAM 3 
Tel. : Deansgate 6077/9 Tel. : Central 6342/3 
Manufactured by Synthetic & Industrial Finishes Ltd. 


45 NEWHALL ST., 












FIRST... 


Wuen launching a new} 
duct, much time and mon 
often saved by consulting 
the early stages about 
requirements of metal finish 


As pioneers and leaders if 
field, our service is backed 
largest anodising plant in 
country, and a modern | 
tory with qualified chemist, 
deal with any problems involl 
| 
Our patented processes ‘| 
an anodising process to pr 
a hard, wear-resisting, anti} 
rosive surface in 14 diff 
colours, chemical and ele} 
brightening, etc. 


a service 
to industry 
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Also Alumilite HARD An¢ 
ing, a unique finish with ex 
tional resistance to abrad 
suitable for bearings, pist 
cams, generator brush boxes,! 
many other applications. | 





Send for 
Brochure. 


PRIORY WORKS, DEPT. N, STATION ROAD, LON 
S.W.19. TEL.: LiBerty 7641 


| 
ALUMILITE & ALZAK uth 
| 


MIDLANDS: 20/21 MERIDEN STREET, BIRMINGHAM 


TEL.: D 7426 
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The BARWELL Fig. 650 Angle Radiator Valve in Gun 

Metal is new insomuch that we make it now to comply 

with the requirements of British Standard 2767. 

In its previous form it was very similar indeed to this 

latest version and for many years past was probably one 

of the most reliable and widely used Radiator Valves 

in heating installations all over the country. In Schools, 

Hospitals, Offices and Homes there are literally hundreds 

of thousands of BARWELL 650’s giving to-day the same 

faultless service as when originally installed. Now, as Fig. 
then, SPECIFY BARWELL— WITH CONFIDENCE ! 650E 


Lock Shield 


Lond 


GHA" 


BARW EXL.1. 


JAMES BARWELL LTD Great Hampton Street 
Telephone NORthern 1307 pbx. Telegrams: BARBELLS, BIRMINGHAM 
London Office: PHOENIX HOUSE, 19 OXFORD STREET, LONDON, W.|1. Telephone GERrard 009! 
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FULLY AUTOMATIC 
INDUCTION HARDENING 
on 
First Glass Machine Tools 





Send your enquiries for 


Gears, Spindles, Shafts, etc. 


to 


FLAME HARDENERS LIMITED 


Shorter Works, Bailey Lane, 
Sheffield, | 
Tel. 21627 


INSPECTION 
by 
PROJECTION 
with 
Enbeeco 
Profile 
Projectors 


All models can 
now be supplied 
with surface 
illumination attach- 
ment, which makes 
our instruments 
very versatile. 


MODELS: 
Mark III Magnifications: 0, ‘ 
Mark INA Magnifications: 10, iS, X ae 
Series il Magnifications: « 25, = 50. 
Series IIA Magnifications: » 25, « 50, = 100. 
Series IIB Wide Field, Magnifications: « 10, x 20) 


For inspection by projection invest in the economically 
priced Profile Projectors manufactured by: 


NEWBOLD & BULFORD LTD, 


Manufacturers and Exporters of Scientific Instruments 


ENBEECO HOUSE, ROGER ST., GRAY’S INN RD., W.Ci 
TELEPHONE: CHA 5614 (3 lines) : 
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For heat treatment in laboratory and workshop, 
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An AEW Th 
ELECTRIC FURNACE * 


on 
of ADVANCED DESIGN OW 


* High Efficiency * Rapid Heating * Longer Lid al 


‘ - ‘ : su 
Developments in the chamber insulation of A.EN 


Furnaces enable the working temperature to § ev 
reached quicker and evenly maintained a 

the chamber. To further prevent heat losses ! yo 
drop-down door is also efficiently heat sealed. 

The elements are carried in interlocking refractol] tj 
bars which allow free expansion and_ contracti 
without mechanical strain thus ensuring a longer lif Ww 


All A.E.W. Furnaces are designed and manufactutt 
by specialists and you are invited to write for 1 
technical details to ke 


A.E.W. LTD. 





Imperial Works, High St., Edgware, 
Middx. EV’ 
Telephone: Edgware 5278 (3 lines) 
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THE 
BRADFORD 
PNEUMATIC 

PUSH-OFF 


This push-off is used for trans- 
ferring moulding boxes from 
conveyor belts to shake out units 
and can be operated by hand, 
foot, or automatically, with rapid 
automatic return stroke. When 





control valve can be placed where 
convenient. 
Write for full details to... . 


| UNITED STATES METALLIC PACKING Co. Ltd. 


| SOHO WORKS 
YORKSHIRE 


operated by hand or foot the | Branch Offices: 





ALLERTON ROAD BRADFORD 8 
Phone 41284/5 Grams: ‘Metallic’? Bradford 


London, Liverpool, Glasgow, Manchester, Newcastle, Cardiff 
Southampton, Hull, Swansea and Bristol. 
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JOSHUA HEAP & CO., LTD. 


ASHTON - UNDER-LYNE* ENGLAND 
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PATENT 


AUTOMATIC 
SCREWING MACHINES 


WITH ROTARY TANGENTIAL 
DIE HEADS 













These machines have been especially designed 
for quantity production work, and they are 
capable of extremely fast rates of output. Out- 
standing features include Tangential Die Head, 
Hand and Automatic Releasing Motion, Auto- 
matic Closing Device, Automatic Pump, etc. 


A full range of sizes are availabie 





THE ENGINEERS’ DIGEST] MAR 




















-let E.P.E. solve them 








MARCH, 


1960 


for you quickly 



















In these days of AC it is not 
always easy to get DC motors 
and generators quickly and at a 


reasonable price. Fortunately, 





EPE specialise in DC equip- 
ment, bringing years of experi- 
ence to, bear on the subject, so 
that one can always be sure of 


"DC motors and generators, of 








: any enclosure, at competitive 
rices, on short delivery. EPE 
"are always happy to help solve 
DC problems, too. 


EPE 


ELECTRICAL POWER 
ENGINEERING CO. (B’ham) LTD. 
Bromford Lane, Birmingham 8 
"Phone: STEchford 2261 
"Grams: Torque 'Phone Birmingham 
London Office: 421, Grand Buildings, Trafalgar 
Square, W.C.2. "Phone: WHitehall 5643 and 7963 
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a. 
20, 


Steel, 6s9. ins. in Titanium Alloys: up to 5 sq 


.. upto 15sq.ins.in Mild 
‘h 
: io 
ins. in ‘* Nimonic "' 75 and 2 sq. ins. in ‘* Nimonic ** 90! Jb 
Complete uniformity of weld quality and accurate tolerances 
minimise machining and improve yield. Reynolds Flash Welding 
facilities include machines of up to 60 tons upset capacity. 


Write for literature F.W.11 
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( 
lLike 
Rolls] 
Harpe 
Harpe 
; accura 
..-RING ro 
Birkenhead fp Hor qu 
4747-8-9 P< 
for immediate delivery | 
ex-stock of ALL BRITISH 
AABACAS #5 
HOISTS 7 









“off-the shelf 


mares 2 and ‘off-the-shelf’ spares! 


reviously supplied 





ao AABACAS ENGINEERING CO. LTD. 


for our new 


Handli 
Equipment GRANGE ROAD., BIRKENHEAD, ENGLAND 


Catalogue to: 
Technical Manager 


IN 


London Office : St. Martin House, 29, Ludgare Hill, E.C.4. Tel: City 7831/2 
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GEST 


Casting for Water Pump 
body. Casting weight 
22 Ibs. 





ROLLS-ROYCE se 


OIL ENGINE DIVISION 





Like many other famous manufacturers, 
Rolls-Royce, Oil Engine Division, use ee 
Harper Castings. Casting weight 72 Ibs. 
Harper Castings are consistent in their 
jacuracy of dimension and _ excellent 
‘machining properties — they have a high 
degree of finish and an enviable reputation 





) for quality. 


Harper quality covers Grew Iron, 
Spheroidal Graphite Iron and Meehanite 
castings. Also metal pressings, machining 
enamelling and other finishes and sub- 
assembly work. Also makers of the famous 
Beatrice Oil Heaters and Harper 
Housewares. 





The word MEEHANITE is a registered trade mark 


JOHN HARPER & CO. LTD. WILLENHALL STAFFS 


Phone : WILLENHALL 124 (5 lines) - LONDON, Phone : ABBEY 5906/7 - MANCHESTER, Phone : BLAckfriars 0295 
FOUNDED 1790 





H599r 
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SURFACE GRACKS CAN KILL 


Can YOU 
find them 
in situ ? 


Detecting surface flaws in large 
components is easy with the FEL- 
ELECTRIC Mobile Crack Detector. 
No matter what the shape or size of the 
component to be tested, there is a suit- 
able FEL-ELECTRIC model. 

In addition to the standard range at 
present produced, their Engineers and 
Designers are constantly preparing new 
designs for customers particular re- 
quirements. 


Ferrous and non-ferrous crack detection by 





Easy to operate, require the minimum 
of maintenance, speedy and economical 
in uee—FEL-ELECTRIC CRACK DE- 
TECTORS are completely non-destruc- 
tive and provide a means of making 
SURE. 

Write to Dept. E D for full technical 
details of the LB 124 or state your 
particular problem. 


FEL-ELECTRIC LTD. 


SIDNEY STREET, SHEFFIED, 1. 


Phone: 27357 


Contractors to H.M. Admiralty. Air Ministry. Ministry of Aviation 





For nearly forty years Bibby Resilient Couplings 
have enjoyed an unexcelled reputation for efficiency 


and reliability. and numerous Couplings supplied 





BIBBY 


Kesttient 
COUPLINGS 


ens shocks and vibrations, ensures smooth running 


of plant, eliminates breakdowns. Standard Couplings 


Cracks were found in this ven 
large casting after inspectio 
in situ by a FEL-ELECTRIC| 
magnetic crack detector using 
*FELTEC detector ink. 


The machine used was th \| 
mobile LB 124 which operate) || 
on the Current Flow method. 




















FELTEC Crack Detector Inks ar 
supplied in Black, Red, Yellow, Whit 


and Fluorescent. 


OA/S438) 


HIS turb 
anfold, 
The outstanding resilience of Bibby Couplings damp- . stand 


emperatur 


‘ A fz 
over thirty years ago are still giving trouble-free up to 74" bore can be supplied from stock. | ws 
service. We invite you to write for our illustrated brochure. 

THE WELLMAN BIBBY COMPANY LIMITED sn ae 
} PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 
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multi-spindle 


tapping 
attachments 

















Multi Spindle Drilling—Multi Spindle 
Tapping, 2 Spindles to 20—fully adjustable 

or fixed. Send today for your copy of 
** Automation by Ackworthie/C”’ 


; Illustrated Ackworthie Multi Spindle ACKWORTHIE | 


| Drilling attachments Fig. 202 and Fig. 199 











design2d to give a wide range of Spindle 
justment. Special Machines built to 





JOHN ACKWORTHIE LTD 


’ Dalehouse Lane, Kenilworth, Warwickshire 
Se eee Telephone: Kenilworth | 530 (P.B.X.) 











, HIGH-DU FY roy 


S.G. NI-RESIST Iron 


Castings 
and 
Components 





If you need 
a casting or 
component for ) 5 
a difficult or saps soars ae 

highly specialised application, Tiith pce Meco | | 
pass your problems to the John 1h | A 

Williams Foundry Division — they'll do the rest. Biull | 4 } 


Ti = 
Hi 












HIS turbo blown diesel engine exhaust 
anifold, cast in S.G. Ni-Resist alloy 












AMP= fron, stands up to extremely high working : ae 
emperatures. 
ag BBALINK 
plings A COMPLETE TECHNICAL R U 
a AND FOUNDRY SERVICE M A T S 
~ ages 4 — research b> sonar facili- 
Ss. or a consultation—witho Cc oO 

‘hure. pr le voy ot our tutdeal weeklies REESE (PER EESERE LEER i } 
“Sound and Solid Castings’’—write to:— | ‘ H BRAMMER & co LTD. 
JOHN WILLIAMS OF CARDIFF LTD HUDSON ROAD LEEDS 9, 





EAST MOORS ROAD, CARDIFF Tel: Cardiff 33622 (12 lines) t | 
Telex 49303 
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NEW-the ‘CENTEC’ 28 Milling Machine with | p 


Aydro ‘pl i Table Drwe 


for milling in AUTOMATIC PRODUCTION CYCLE;) 
consisting of very fast approach, followed by pre-set, 
hydraulic, infinitely variable stepless cutting feeds up 
to a maximum of 420in. per minute, followed by 
automatic fast return of 420in. per minute. 


3 &. ee TRAVERSE Accessories Available. 
able Size 5 x 25in. ‘ 
Spindle Centre to Table 7;in. @ Pneumatic Index Tables 





(Can be increased by insertion block) @ Rotary Tables 
Vertical Traverse 7;%in. Dividing Head 
Cross Traverse 5tin. @ Dividing Hee 





Available with 
Auto-pneumatic 
INDEX TABLES 


synchronised with automatic movements 


CENTEC MACHINE TOOLS LTD., Centec Works, Hemel Hempstead, Herts. Boxmoor 584-5-4 


uiTRIps GRIPOLASTIC 


ENDLESS BELTS 












STEEL 


for Power 
Transmission 
The Nitriding Process for 
Case-hardening Special Steels 
Nitrogen Offers 


Surface hardness up to 
1100 D.P.H. 


Retention of full hardness , ’ 
after heating to 500°C. give unequalled | y 


performance ON ALL DRIVES 
Maximum resistance to 


frictional wear and 
Sole Manufacturers: ; 


e@ @@ @<£ 





fatigue. 

improved resistance to ® E WwW I S & 7 Y LO R LT D 

corrosion by water and Power Transmission Engineers 

steam. | 
Particulars from:- GRIPOLY MILLS - CARDIFF 
NITRALLOY LIMITED ATLAS WORKS Tel: — 26301 

SHEFFIELD, 4. Terminal House, Grosvenor Gardens, LONDON, SW! | ™ 

Telephone: Sheffield 26646. Telegrams: ‘‘Nitralloy, Sheffield’’ Tel: Sloane 7883 
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‘iPNEUTOMATION 


There’s a ‘situation vacant’ in every firm for the tough, 
Le willing worker who never tires, never makes an error, will tackle 
anything —in short, ‘ Pneutomation’. ‘ Pneutomation’— Lang Pneumatic 





air-power systems— is the guiding hand behind a host of jobs 
(CLES! from jig-boring to bell-ringing, providing accurate, low-cost control 
re-set. of complex or simple operations. You can enjoy the benefits of 
ds up *Pneutomation’ at less capital cost than you’d think — the system 
ed by you need is more than likely available ‘ off-the-shelf’ from the 


enormous range of standard ‘ Pneutomation’ components. 


lable, vA 


ables 












Squinch says: — 


: i. * Plan with Lang Pneumatic 
Ss .. 
5 


from the very beginning of every 
production venture—right 

from the start, you'll be certain 
of the happy ending!”* 


——=> 


Write to: 





[ASSOCIATED WITH DESOUTTER BROTHERS (HOLDINGS) LTD.] 


OWEN ROAD, WOLVERHAMPTON Telephone: Wolverhampton 25221-2-3-4 
Telex 33193 





P.3429 
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THE 





FIRST SEAL 


The new blind grommet. 
Contour at manufacture. 


The new designed grommet. 
Contour at manufacture. 


This new developed self-conforming grommet, because 
it is immediately self-locking against the elements, is 
the solution to many of an engineer’s sealing problems. 
Any one size will not only accommodate itself to a 
variety of mounting plate thicknesses, but (designed 
for cable or control rod) will take these in a variety of 








EMPIRE RUBBER SELF-CONFORMING GROMMET 


PAT. APP. No. 5255/59 





Contour when 


: ul y -t in use, seali 
applied on assembly. Large grommet in use, sealing 


a thin control rod. 

sizes and be weather-, water-, and dust-proof at a 
variety of angles to the cable or rod. Because of its 
capacity to conform to many varying requirements, it 
enables a workshop stock range of grommets to be 
reduced to perhaps one-tenth of that at present 
maintained. 





Small grommet sealing 


1. 


thick cable at angle 


*K Enquire for 
catalogue section and 
detailed particulars } 
EMPIRE RUBBER | 
COMPANY 
DUNSTABLE 
BEDFORDSHIRE 
ENGLAND 





R.B 





COMPLETE 
RANGE OF 
BENCH, PILLAR, 
AND AUTOMATIC 
DRILLING 
MACHINES 


From 6 to 50 mm 
capacity. 

Multiple drilling heads 
with fixed, variable and 
in-line arrangement. 
SPECIAL MULTIPLE 
DRILLING HEADS 
TO CUSTOMERS’ 
DESIGNS. 


Agents wanted for un- 
represented countries. 


Fabbrica Italiana Trapani 


IDEAL MILAN O-ltaly 
Piazzale PASOLINI, 





n.2 - Telef. 694.273 





— (NG 


Visit our stand No 
Grand Hall Gallery a 


ototherm 22°29 - 


& AUTOMATION EXHIB 

















“RUBERT” 


SURFACE ROUGHNESS SCALES 








How important is 
SURFACE 
FINISH 
CONTROL? 
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MERCURY-IN-STEEL ne rae 
TEMPERATURE INSTRUMENT 
DIAL 
THERMOMETERS 
for Industrial purposes ‘ 
V 
DIAL Deve 
THERMOMETERS | DUISt 
for Diesel engine use. | gutO] 
INDICATOR SB 
CONTROL fici 
THERMOMETER: | “ICI 
with Electric Contact H capit 
MAX. or MIN. ularl 
INDICATORS. whic 
com! 
TEMPERATURE SBE 
RECORDERS type 
i Dual Pen. 

Peaks or Cessna Stedele. and 
ably 
syste 

TEMPERATURE bein 

CONTROLLERS n 

Indicating and Non-Indicating for ( 
are 

Also a full range of BI-METAL and VAPOUR-PRESSURE and 

Temperature instruments. Write for details. and 

THE BRITISH ROTOTHERM CO., LTD the 
Merton Abbey, London, S.W.19. Tel.: LiBerty 76 with 
high 
darc 
fuel 
and 
> Are your Draughtsmen, Foremen, Inspectors 
and Machinists surface finish conscious? If so 
f your products will have a high reputation 
® if not, your products will not be o— a 
high quali *“RUBERT"’ Surf R ness 
ACE ROUGHNESS! Seciesaoautie a reference of calibrated Surfs 
COMPARISON SPECIMENS} Roughness for comparision of machine 
to poh i surfaces by sight and touch and fulfil the 
__ 1955 need for a simple, dependable standard for 
= visualizing, selecting and specifying surfac 
conditions for production work. 
RUBERT & Co. Ltd. 
Acru Works, Demmings Road, Councillor Lane, 
Cheadle, Cheshire 
Telephone: GATley 5855 
THE ENGINEERS’ DIGEST M 
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NU-WAY | SB | Burner 


“another NU-WAY thoroughbred ! 


Developed from the Model ZH, Nu-way’s 
outstandingly successful series of fully 
automatic commercial burners, the new 
SB Models are primarily intended for the 
eficient firing of steam boilers at lower 
capital cost. SB burners are also partic- 
ularly suitable for firing any other boilers 
which offer high resistance to the flow of 
combustion gases. 


$B Burners can readily be applied to shell- 
type boilers, their combustion efficiency 
and cost of installation comparing favour- 
ably with other more cumbersome oil-firing 
systems. These new burners are now 
being produced in a wide range of sizes 
for different grades of fuel. The groups 
are Models SBL, for light distillate oils 
and Models SBM and SBH for medium 
and heavy fuel oils respectively. All but 
the smallest SB burners can be supplied 


| with Nu-way high/low/off control. This 


high/low flame equipment, which is stand- 
dard on all SB Models, gives appreciable 
fuel savings, inhibits pulsation on light-up 
and stabilizes steam pressure. 


NU-WAY 
@il-firing 


MARCH, 1960 Volume_21, No. 3 











ht —by EXPERIENCE out of MODEL ZH 





Model SBM 25H/L 
(with high/low/off 
control) 


Write for technical literature 


NU-WAY HEATING PLANTS LTD., 
(Box A965) DROITWICH. 
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[ Dilute 
Sulphuric 
Acid 





D’you call these lubricants ?... | 


—You do, if you’re using ‘ORKOT” bushes. Made in 
resin-bonded fabric they function equally well with 
conventional and unconventional lubricants. 

Greases, oils, soluble oils, water, acids and many loath- 
some chemical process liquors—even sludges—they are 
all lubricants to ‘ORKOT”’. 

If you have a lubrication problem, you should know more 


about ‘ORKOT.’ 


and don't forget when you use ‘ORKOT™ you also get:- 
Lower coefficient of friction 
Reduced wear on bearing and shaft 
Lower Power Loss and Freedom from Corrosion 


.. they’re all lubricants to... 


“Orkot BUSHES 


Enquiries to: — 

UNITED COKE AND CHEMICALS COMPANY LIMITED} 
(SALES DEPARTMENT 485) P.O. Box 136, Handsworth, Sheffield | 
Telephone: Woodhouse (Sheffield) 3211. Telegrams: ‘Unichem’ Sheffelt 


O8 


Precision Parts inWV¥LON << »| 


CUT COST OF ENGINEERING PRODUCTS 








24 | 
: Thought about using 


PRECISION MADE TO YOUR SPECIFICATION q S i 

GG MINIMOULDINGS SIZES FROM NEXT-TO-NOTHING UP TO i oz. MINICASTS 

are the product of a unique high HIGH RESISTANCE TO ABRASION 

speed method of injection moulding 

which minimises shrinkage - niencce HIGH DIELECTRIC STRENGTH in Zinc Alloy ? 

and dimensional variation of conven- : 

tional multi-cavity mouldings. Quan- TOUGH, SELF-LUBRICATING, etc. 3 There’ hi +h GG Min 
tities 50,000 to millions. Available AUTOMATIC INSERT MOULDING qc: ere ny Ing peng ~ ae 
aon Sn 4 }svegy Redline. | poses A mot ‘o> 
3 x us Ss 

x Send us one of your small assemblies for a ‘quick quote’— it may surprise you! bly, welding scrap and tool costs 


are either reduced or eliminated. 








4g Send for free details today ! 


SIN é :4 
G E 0 8 G E D M GAK4N)) ; * Diecasting made by new high speed 
i automatic process. Supplied com- 


pletely trimmed ready to use. 
ROBIN HOOD LANE - BIRMINGHAM 28 - Telephone: SHIRLEY 4491 
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% THROUGHOUT 
There’s a INDUSTRY 


RENOLD 


chain to 
meet all 
your 


conveying 
requirements 


Aluminium 

Bread : 
aE » Canning 

Dredgers , 

Envelopes 

Fish 

Grain 

Hosiery 

Ice Cream 

Jute 

Kitchenware 

Lubricants 

Machine Tools 

Newspaper 

Ovens 

Pistons 






Whatever the product — if it has 
to be pushed, lifted, carried, 





Toffees 
Unloading Equipment 
Vegetables 

Whisky 

Xylonite and other Plastics 
Yeast 
Zine 


lowered, turned, rolled, fed, 
positioned, stored, delivered or 
moved in any way whatsoever — 
RENOLD CHAINS provide the 
answer. Write for Catalogue Ref. 


120/17 giving details of our range 





of stock and specialised chains 


for mechanical handling. 


From 3,000 lb. to 300,000 /b. 
breaking load 
RENOLD RENOLD CHAINS LIMITED + MANCHESTER 


~ Ve 
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. . and the secret is buying the 
best! Only the highest grade 
Chrome Vanadium Swedish Steel is 
used by DART and this is carefully 
heat treated to ensure top quality 
performance. All springs are shot 
peened to combat fatigue and 
thoroughly tested by scragging solid. 
Finished by an approved phosphate 
process to prevent rusting, Die 
Springs by DART are made in 28 
sizes, always in stock. Write or 
‘phone (Dept. $.M.O.) for our 
latest price list. 





F 


Paid 
@ 
Be a al 


ta > 


¢€ 


Telephones : 
WEST BROMWICH 179| | 
PBX (10 lines) 
Telegrams : 
DART, WEST BROMWICH 


RING Co. Ltd. west sromwicx 















—* 





AACLA 
AIR HYDRAULIC 
UNIT DRILL HEAD — 


Specially designed for light, wer 
precision work. Specification includes 
the following features... 


%*& 4 SPINDLE SPEEDS—MAXIMUM 10,000 R.P.M. 

3% INFINITELY VARIABLE FAST APPROACH AND FEED 
x RAPID OPERATION—FAST APPROACH 

AND RETURN AT RATE OF 12” PER SECOND 

%* VERY LOW AIR CONSUMPTION 


View with cover removed. xe DRILLING CAPACITY— 8” IN ALUMINIUY 





’" IN STEEL 
Write for full particulars to the Manufacturers 
W. J. MEDDINGS LTD 
IPSWICH ROAD, TRADING ESTATE, SLOUGH, BUCKS. Tel: SLOUGH 223% 
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~1 i 
Y4:; NEWALL BRANDED BOLTS 


“a m= Newall Hitensile ... Newalloy ...Newallastic ... Newall Hi-tem 


are recognised by engineers as having unique qualities. 


. We shall be happy to supply any engineer designer who 
ND FEED 





PROAC! is interested with details of the various bolts and studs, 
ECOND which cover the full range of modern requirements. 
wi 4 
APNEWALLS CO LTD. cisici: 
a °9 e GLASGOW 
1 223% 
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= 5 


RELAY | 
conTRot|| 


Prose cg « I 
FITTINGS 7 [ 
a A typical 





level controls 





WiGH | & MAINS level control 
{LEVEL application 
PUMPING) pour 
aauer STARTER 








{Low t ; | PROBES 
ievee \ 5 aa 
a a 2 


= ‘ EARTH 











high/low pump switching 7 wellj tried Elcontrol system uses a single relay @ 
or level signalling at low cost 


and two sturdy probes, installation is easy and ther 
nothing to go wrong. 
Conductivity type tor all liquids except insulants. 
Widely used for foam level control, oil/water interface detecti 
works very well on condensate. Probe system operates at { 
low voltage. Flame-proof and intrinsically safe versions @ 
now be supplied. 


Appointed Agents Telep 
MIDLANDS: A. M. Lozk & Co. Ltd., Newborough Rd., Solihull. Shirley 5 
N. WEST: A. M. Lock & Co. Ltd., Union St., Oldham. Main$ 
SCOTLAND: A. R. Bolton & Co., 3a St. Vincent St., 


Edinburgh 3. Caledonian) 























write to ELCONTROL LTD., HITCHIN, HERTS. Hitchin 14 


— 
| 









... that to sell today you must mark your 
products! To mark them efficiently and cheaply 
consult the Marking Specialists—Ackworthie— 
in any material, by any method—Ackworthie— 
Supreme. 





All types and engraved dies to customers 
requirements at economic prices. 


Illustrated 
the 
Ackworthie 
Pneumatic 
Marking 
Machine and 
the Hand 
model. 


ACKWORITHIE MARKING TOOLS ARE BEST 

















Send for Catalogue ‘‘Marking by Ackworthie/C"’ 
JOHN ACKWORTHIE LTD 
DALEHOUSE LANE: KENILWORTH 
WARWICKSHIRE 

Telephone: Kenilworth 1530 (P.B.X.) 





SA 
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SANDERSON tool steels 








al Fy 
ntrol 
tion hie 
= 
23 
ees 
= Ba 
= > 
= 
relay 
d there§ 
detectig 
tes at) 
rsions ¢ 
Telepr 
Shirley 5 
Main 


ledonian } 





‘476° Heavy Duty Die Steel of the high carbon, high chromium type, has outstanding 

wear-resistance yet is tough and machinable. It is particularly recommended for 

tools operating under conditions of severe wear and abrasion and where maximum 

runs are required. The above illustrations show a punch and die set produced 
from ‘476° steel by The Mining Engineering Co. Limited, Worcester. 






SANDERSONS 


ESTABLISHED 1776 





Please wriie for further 
details and literature to 


SANDERSON BROTHERS AND NEWBOULD LIMITED 


Attercliffe Steelworks, P.O. Box 6, Newhall Road, Sheffield 9 
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EC. Led. 
4gency—C 
EW, Led. 
Agency —G 
Hen, W. H. 
Pispeeds Ltd 
4gency 1 
fumilite & A 
dgency—B 
peu Geors 
4gency—F 
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Frstrong S 
Agency—Y 
mstrong, S 
Agencv—E 
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sociated E 
Agency—1 
Leomotive 
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} P. Chemi 
Agency —' 
R.C. Engin 
4gency— 
S.A. Tool: 

ce. Sir V 
Agency 

beker, John 

| Agency 
bifour, Art 
Agency 
firwell, Jan 
Agency— 
akbane, F 
fennete (Hi: 
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Virield Gr 


Agency 


Surge Injector Argon Arc Welding Unit Mk. 1a (&:: 


| Agency 
rammer, | 


= This specially developed machine is now being used exten- Agency 
pe rm its sively in Industry. It is rugged in construction and has clearly pow T 
defined fully automatic controls. The arc is stable and starts ‘- nl 

° from cold. Enables any normal single-operator welding } Agency 
welding transformer, having an open circuit voltage of between 40 British Bell 
volts and 110 volts, to be converted at will into an efficient teow 
Argon Arc Welding Unit. Compact in size, the machine ee 
up to measures 30” high by 25” wide and 28” long, and is mounted hiceh Ge 

on castors. A demonstration of this machine, or of our other Agency 
300 amps models Mk. II and Mk. III, (output up to 600 amps.) will gladly ritish Mai 
p be given in your own factory. ritish Pair 

Agency 
ritish Poy 
Agency. 
ritish Ro! 
Agency 


ritish Rot 












CONTRACTORS TO: Admiralty, Air Ministry, 
Ministry of Supply, U.K. Atomic Energy Authority, 
Australian Atomic Energy Authority. 


SATURN INDUSTRIAL GASES LIMITE 





Gordon Road, Southall, Middlesex. Phone: Southall 5611 
Branches: GLASGOW ALDRIDGE BIRMINGHAM MANCHESTER 
SHEFFIELD LYMINGTON SUNDERLAND THORNABY-ON-TEES 
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* Castings of the highest quality in the 
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the supremacy 
of Sintered Products 






mixed... 
compacted... 
sintered... | 





...a fusion of metals that results in the 
toughest, most resilient component parts that 
give you faster, more economic production. 


Sintered Products have carried out intensive 





research to perfect this important metallur- 





gical development, and nowsupply“‘Durasint”’ 
component parts to almost every section of 
modern industry—parts that need no 


machining and perpetually resist wear. 


Sintered Products Limited — 


(One of the Sheepbridge Engineering Group) 


Write for detailed information to 
Sintered Products Ltd., Sutton-in-Asifield, Notts. 
England. TELEPHONE: Sutton-in-Ashfield 590 


~". Sintered Simon says 
: SaveonSINTERED - 


$e 
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NEW HEAVY DUTY ‘YrE 
TRANSMISSION 





Designed for dumper trucks, 
logging trucks, heavy haulage and 
most types of heavy traction 
vehicles. 


This latest unit known as the 
R.V.51 consists of an epicyclic 
four forward speed and reverse 
gearbox, mated to an 18” torque 
converter. 

The gearbox ratios are 3.83 : 1; 1.96: 1; 1: | and 717 : | overdrive. 
The maximum input rating is 400 h.p. at 2100 r.p.m. 






WRITE FOR LEAFLET GIVING FULL DES- 
CRIPTION TO TRANSMISSION SPECIALISTS. 


SELF-CHANGING GEARS LTD. 


Patentees and Makers of *“Witsen” Gearboxes 


LYTHALLS LANE : COVENTRY : ENGLAND 











As a result of increased and 
improved methods of 
production of End Fittings 
for Aeroquip 1525 Low 
Pressure Hose, we are able 
to offer a considerable price 
reduction over the whole 
range of these fittings. 





5) Full detailed information 
=> 


available from: 








1525 REDUCED IN PRICE 


£ | =w\eroaquip 


SUPER OIL SEALS & GASKETS LTD. 


» FACTORY CENTRE, BIRMINGHAM 30 





LOW PRESSURE LOW COST 


Telephone: KINGS NORTON 2041 





GEST 








se ________s___ Fee 


5M —- Maximum swing 
x . Swing over 

cross slides 6" . Independent 
motors for spindle drive 
and rapid motion to turret 
and cross slides. Wide 
range of speeds with three 
automatic changes. Suitable 
for small batch work. 


Maxi ; => sw FULLY AUTOMATIC 
a swing ; apart from chucking. 
123". Swing over 


‘ oe e Air chucking is 
cross slides 103". Wide available in the range 


range of speeds and feeds. : » bee of additional equipment 
Three automatic speed 1 

changes. Headstock 

adjustable 43" longitudinally. 

FIVE face turret ; 

adjustable 2” along the bed. 








mm 
Maximum swing “W- 


Maximum swing over cross slides 6 273 BSA TOOLS LTD 
Cross slides stroke 23 101.6 


Cutting travel of turret 43 146 BIRMINGHAM 33 


Number and range of spindle speed 21 “FORWARD 
, , wie 14 REVERSE 40 to iis or ENGLAND. 


58 to 1458 r.p.m. 60 to - r.p.m. Cables: MADRICUT - BIRMINGHAM 
Horse power of main motor 








SOLE AGENTS GT. BRITAIN : BURTON GRIFFITHS & CO., LTD., - KITTS GREEN BIRMINGHAM - STECHFORD 307) 








